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Lethal Parasites in Oysters from Coastal Georgia 
with Discussion of Disease and Management Implications 


EARL J. LEWIS, FREDERICK G. KERN, AARON ROSEMFIELD, 
STUART A. STEVENS, RANDAL L. WALKER, and PETER B. HEFFERNAN 


Introduction 


Oysters in many parts of the world 
have declined in abundance since the 
19th century, probably in large part 
from indiscriminate harvesting and de- 
struction of beds (Sindermann, 1970). 
Lyles (1969) published data showing a 
similar decline in the U.S. commercial 
harvest of oysters, Crassostrea vir- 
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ABSTRACT— Extensive mortalities of 
oysters, Crassostrea virginica, occurred 
from 1985 through 1987 in coastal waters 
of Georgia. Fluid thioglycolate cultures of 
oysters collected from 16 of 17 locations 
revealed infections by the apicomplexan 
parasite Perkinsus marinus. An asceto- 
sporan parasite, Haplosporidium nelsoni, 
was also observed in histopathological ex- 
amination of oysters from 4 of the loca- 
tions. While the range of H. nelsoni cur- 
rently is recognized as the east coast of the 
United States from Maine to Florida, this 
is the first report of the parasite in Geor- 
gia waters. This paper documents the oc- 
currence of these two lethal parasites in 
oysters from coastal waters of Georgia, 
along with potential disease and manage- 
ment implications. Results of an earlier in- 
dependent and previously unpublished sur- 
vey are also discussed which document the 
presence of P. marinus in Georgia as early 
as 1966. 
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ginica, in this century. During the last 
several decades, an increasing aware- 
ness of the role shellfish pathogens play 
in the population dynamics of oysters 
has been reflected in publications of 
Sindermann and Rosenfield (1967), 
Sindermann (1970, 1990), Kinne 
(1983), Farley et al. (1988), Fisher 
(1988), and Farley (1989, In press). 
Disease is clearly a major factor af- 
fecting the abundance of shellfish 
stocks. Malpeque Bay disease (Needler 
and Logie, 1947) and other distinct dis- 
eases caused by the parasites Perkinsus 
marinus (Mackin et al., 1950; Levine, 
1978), Haplosporidium nelsoni (Haskin 
et al., 1966; Sprague, 1978), and 
H. costale (Wood and Andrews, 1962) 
have been reported to cause mortali- 
ties in the oyster, C. virginica (Sin- 
dermann, 1990; Farley, In press). 

In 1966 and 1968, one of the au- 
thors (Rosenfield) made a histological 
study of oysters from coastal Georgia, 
as part of an Atlantic coastal survey to 
determine the status of oyster disease 
agents and parasites. At that time, H. 
nelsoni was causing mortalities of oys- 
ters from Delaware and Chesapeake 
Bays, and P. marinus was causing seri- 
ous losses to oysters in the Gulf of 
Mexico region. Results of this study 
(unpubl.) document the occurrence of 
P. marinus in Georgia waters as early 
as 1966; however, H. nelsoni was not 
observed at that time. 

In November 1985, the Georgia De- 
partment of Natural Resources (DNR) 
began receiving complaints from the 
shellfish industry of widespread mor- 
talities of oysters, C. virginica, from 
commercial leases. Initial mortalities 
were attributed to natural causes, alarm- 
ing neither industry nor the DNR. How- 


ever, as additional shellfishermen be- 
gan to report increased mortalities, the 
DNR initiated field surveillance at se- 
lected areas. Results of the survey 
showed that where mortalities occurred 
they ranged from 40 to 100 percent. 
Most locations exhibited mortalities of 
60-70 percent. 

To determine the cause of mortali- 
ties, NOAA’s National Marine Fisher- 
ies Service (NMFS) and the Georgia 
DNR began a cooperative study in 
January of 1986. Data in this report 
suggest that epizootic levels of infec- 
tion with P. marinus (“Dermo”) are the 
most probable causes of the mortali- 
ties. The report also documents the oc- 
currence of H. nelsoni (“MSX”) in the 
coastal waters of Georgia for the first 
time. 


Methodology 


Samples of apparently healthy oys- 
ters were collected for histological ex- 
amination from 17 sites throughout 
coastal Georgia during two studies (Fig. 
1). The same protocols were followed 
for both studies, with the exception of 
the number of oysters examined, and 
quantifying the disease intensity of the 
earlier unpublished work by Rosenfield. 

In January 1966, samples of 25 oys- 
ters each were collected from Wassaw 
Creek and the Duplin and Woodbine 
Rivers, and processed for histological 
examination. Subsequently, 15-20 ani- 
mals were collected and processed for 
a follow-up evaluation in April of 1968 
from each of the following four sites: 
Eagle Creek and the Darien, Wil- 
mington, and Brickhill Rivers. Intensi- 
ties of infection were not recorded. 

Beginning in January of 1986, oys- 
ters were collected from Mud Creek 
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Figure 1.—Distribution of sample sites in coastal Georgia (1966-87). 


and Crooked River. During November 
1986, oysters were collected from 
Jekyll, South Latham, and Charles 
Creeks, and the Jointer River. In No- 
vember 1987, oysters were gathered 
from Christmas Creek, as well as Back, 
Mud, and South Rivers. One hundred 
oysters were collected at each site, of 
which 50 were selected randomly and 
processed for histological examination. 

In each study, collections were made 
by personnel of the Georgia DNR and 
sent to the NMFS Laboratory at Ox- 
ford, Md., for processing and detec- 
tion of the epizootic agent(s). DNR per- 
sonnel also provided salinity and 
temperature data for 1986-87. 

Animals were macroscopically ex- 
amined and processed for histology us- 
ing standard Oxford Laboratory histo- 
logical techniques (Howard and Smith, 
1983). Each oyster was measured, ex- 


amined visually for gross abnormali- 
ties, and assigned a condition based on 
a scale of 1 (very watery) to 9 (very 
fat), as explained in Table 1. Fluid 
thioglycolate cultures of oyster rectal 
tissue (Ray, 1966) were made to diag- 
nose P. marinus infection. 

Light microscopy was used to deter- 
mine the presence and intensity of in- 
fections in individual animals. In the 
1986-87 study, infections were assigned 
numerical values of intensity from 1 to 
9, as indicated in Table 2. 

Results of the thioglycolate cultures 
and histopathology were used to deter- 
mine disease intensities of P. marinus 
and H. nelsoni in each of the sample 
populations. This value is calculated by 
the summation of disease intensity in 
all animals from a site, divided by the 
number of animals tested for that site 
(Ray, 1954). 


Table 1.—Field survey and macroscopic oyster exami- 
nation data, 1986-87 survey. 





Sa- 
lin- Water Condi- 

Sample ity temp. tion 
area So (°C) 


Mean 
condi- 
range’ tion’ 





Jan. 1986 

Mud Creek 28° = 13.0 - 3.0 

Crooked R. 28 = 13.0 - 2.1 
Mean 13.0 - 


Nov. 1986 

Jointer R. 23.0 

S. Latham Cr. 23.0 65.0 

Jekyll Cr. 22.0 52.8 

Charles Cr. 22.0 53.1 
Mean 22.5 59.8 


Nov. 1987 

Christmas Cr. 16.0 78.4 

Mud R. 165 924 

Back R. 18.8° 88.0 

South R. 18.8? 72.0 
Mean 175 82.7 





‘Criteria for condition based on visual observations and 
rated on a scale of 1-9 as follows: 1 = watery(-), 2 = 
watery, 3 = watery(+), 4 = medium(-), 5 = medium, 6 = 
medium(+), 7 = fat(-), 8 = fat and 9 = fat(+). 

Estimated values based on information of the area. This 
portion of data for sample was destroyed in shipment. 


Table 2.—Prevalence and intensity of oyster parasites 
Perkinsus marinus and Haplosporidium nelsoni in 
coastal waters of Georgia. 





P. marinus' H. nelsoni? 





Sample 
area Per- 


Sample 
popu- Per- popu- 
and cent lation cent lation 
survey preva-  inten- preva- inten- 
date lence _ sity® lence _ sity® 


Sample 





Jan. 1966 

Woodbine R. NA‘ NA 

Wassaw Cr. NA NA 

Duplin R. NA NA 
Mean 


April 1968 
Darien R. 
Eagle Cr. 
Wilmington R. 
Brickhill R. 
Mean 


Jan. 1986 

Mud Cr. 

Crooked R. 
Mean 


Nov. 1986 

Jointer R. 88 

S. Latham Cr. 100 

Jekyll Cr. 96 

Charles Cr. 100 
Mean 96 


Nov. 1987 

Christmas Cr. 100 

Mud R. 100 

Back R. 100 

South R. 100 
Mean 100 





'P. marinus results based on thioglycolate cultures of rec- 
tal tissue. 

°H. nelsoni results based on histological observations. 
5Criteria for intensity data based on a numerical scale from 
1 to 9: 1 = very light, 3 = light, 5 = moderate, 7 = heavy, 
9 = very heavy. 

‘NA = Data not available. 
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Results 


During 1986-87, oysters were ob- 
tained from high salinity waters, be- 
tween 28 and 32%o, with temperatures 
of 13°-23°C. Oysters ranged in length 
from 25 to 143 mm, and their mean 
visually assessed condition varied from 
watery(—), or very poor, to medium(+) 
(Table 1). No fat oysters were found in 
any of the samples. Similar data were 
not available from 1966 or 1968 
samples. 

Thioglycolate cultures and histo- 
pathological examination of oysters re- 
vealed the presence of P. marinus from 
16 of the 17 sites sampled, and H. 
nelsoni in oysters from 4 sites (Table 
2). Parasites were found in oysters 
throughout coastal Georgia, without in- 
dication of a regional distribution. 

Oysters collected from Georgia in 
1966 and 1968 revealed the presence 
of P. marinus in 0-44% of the oysters 
examined. Perkinsus marinus was ob- 
served in 12-44% of oysters sampled 
in January of 1966, but no mortalities 
were reported. Two years later, P. 
marinus was found in 0-10% of the 
oysters examined, again with no reports 
of associated mortalities. Examination 
of oysters in 1986-87 revealed P. 
marinus occurred at all sites sampled. 
Prevalence of the disease ranged from 
88 to 100%, with intensities of infec- 
tion ranging from very light (1) to very 
heavy (9). Infections showed an increase 
in sample population intensity from a 
mean of 3.6 in January 1986 to 4.3 in 
November 1987. Mean intensity of in- 
fection for the entire study was 3.9. 

Haplosporidium nelsoni was not ob- 
served in either of the 1966 or 1968 
samples; however, the parasite was di- 
agnosed in a total of eight animals from 
four sites during 1986 and 1987. Preva- 
lence of H. nelsoni from these sites 
ranged from 2 to 6%, with sample 
population intensities ranging from 0.1 
to 0.4. Intensity of disease among in- 
dividual infected animals varied from 
very light (1.0) to heavy (7.0). 


Discussion 


Since the turn of the century, annual 
U.S. oyster production has fallen from 
about 158 million pounds of meats 


54(2), 1992 


(Lyles, 1969) to 29.9 million pounds 
of meats in 1989 (USDOC, 1990). 
While overharvesting, predation, and 
deteriorating water quality are believed 
to be responsible for much of the de- 
cline (Leonard et al., 1989), diseases 
have also been a significant factor. 
Traditionally, Chesapeake Bay led 
the United States in oyster production 
prior to H. nelsoni and P. marinus be- 
coming endemic to the area (Anderson 
and Power, 1957). Following several 
decades of severe losses due to oyster 
diseases, there has been a complete re- 
versal in oyster production in the na- 
tion. Chesapeake Bay now contributes 
only 14 percent of the annual U.S. oys- 
ter harvest, compared to 50 percent pro- 
duced in the Gulf of Mexico region, 
principally by Louisiana (USDOC, 
1990). Commensurate with this change, 
oyster imports since 1986 have consis- 
tently exceeded the U.S. commercial 
landings (USDOC, 1990), to meet the 
American consumer demand. 
Perkinsus marinus, first described in 
oysters from the Gulf of Mexico by 
Mackin et al. (1950), causes a chronic 
disease which can be fatal in C. 
virginica (Mackin, 1951). Some con- 
fusion apparently exists regarding the 
parasite’s northern range and its pres- 
ence in coastal bays of Maryland and 
Virginia. Quick (1977) reported its 
range from Massachusetts south into 
the Gulf of Mexico. Kern et al. (1973) 
also reported the parasite to occur in 
C. virginica growing in Hawaii. How- 
ever, later publications (Andrews, 1988; 
Sindermann, 1990) cite Delaware Bay 
as the northern boundary. In an unpub- 
lished report, Farley and Plutschak' ob- 
served possible, very early infections 
of P. marinus in 8% of oysters diag- 
nosed by rectal thioglycolate cultures 
from three sites in Massachusetts. This 
suggests that oysters in waters as far 
north as Massachusetts may indeed ex- 
perience P. marinus infections, as ear- 
lier publications suggested. The most 
serious effects of P. marinus infections, 
however, occur in the Gulf of Mexico, 
where mortalities are estimated at 50% 
or more annually (Craig et al., 1989). 
The occurrence of P. marinus in oys- 
ters north of Delaware Bay apparently 
remains a rare event at this time. 


Andrews (1988) claimed that seaside 
bays of the eastern shore of Virginia, 
and usually Maryland, were free of P. 
marinus. Lewis and Kern (independent 
personal observations) found the para- 
site in oysters from Maryland and Vir- 
ginia portions of Chincoteague Bay. 
Prevalences as high as 96% were ob- 
served, of which 76% were judged to 
be heavy or very heavy infections. As- 
sociated mortalities of up to 84% were 
reported as being caused primarily by 
P. marinus. 

In Georgia, P. marinus was found as 
early as 1966 when it was observed in 
oysters from Wassaw Creek and the 
Duplin and Woodbine Rivers. With the 
exception of oysters from the Duplin 
River (44%), the prevalence of infec- 
tion from P. marinus never exceeded 
12% in the 1966-68 survey. Any mor- 
tality which might have occurred as a 
result of P. marinus infections at these 
low prevalences would likely have been 
masked by what are considered nor- 
mal losses to natural causes, and thus 
never reported. 

Perkinsus marinus is, however, con- 
sidered to be the etiological agent re- 
sponsible for Georgia oyster mortali- 
ties observed in 1985-87, because of 
its high prevalence and intensity in 
thioglycolate cultures and histological 
sections of the oysters examined. Sam- 
pling in 1986 and 1987 showed con- 
tinued high prevalence of P. marinus 
infections, with a slight but progres- 
sive increase in intensities. 

Disease prevalence and intensity of 
P. marinus reflect seasonal parasite ac- 
tivity which strongly correlate with wa- 
ter temperature (Quick and Mackin, 
1971). Infections are most severe dur- 
ing summer and early fall, then de- 
crease in intensity as water tempera- 
tures drop. Results of this study failed 
to demonstrate statistically any corre- 
lation between water temperature and 
disease intensity. This is attributed to a 
lack of seasonal data and does not dis- 
pute the existence of the relationship. 
However, the trend of our disease in- 


'C. A. Farley, National Marine Fisheries Service, 
NOAA, Northeast Fisheries Science Center, Ox- 
ford, MD 21654, and D. L. Plutschak, Maryland 
Department of Natural Resources, Oxford, MD 
21654. Personal commun. 





tensity data graphically resembles that 
of Quick and Mackin (1971) for Florida 
oysters infected by P. marinus at com- 
parable temperatures. 

Gross condition observed in 1986- 
87 reflects a lack of stored glycogen or 
“fatness.” Low gross conditions are 
typical of oysters stressed by high wa- 
ter temperature, disease, spawning, and 
other events causing an animal to ex- 
pend disproportionate amounts of en- 
ergy on self maintenance. This results 
in depletion of glycogen reserves which 
translates into a poor condition. At the 
time of the year samples were taken, 
oysters would be expected to have a 
condition above medium (5). In all 
cases, the mean condition was below 5 
and no oysters above a value of 6 were 
observed. 

Oyster mortalities were first reported 
from Camden County, Ga., early in No- 
vember 1985, and subsequently from 
Mcintosh County in the beginning of 
January 1986. Reports occurred at a 
time when water temperatures were ab- 
normally high and following a period 
of extensive rainfall associated with 
several tropical storms and hurricanes. 

Typically, the intensity of P. marinus 
infections seen in the surviving oysters 
sampled in January 1986 would not be 
considered sufficient in itself to cause 
the extensive mortalities experienced 
in November 1985. However, by the 
time samples were taken the most 
heavily infected oysters had died. 
Quick and Mackin (1971) reported 
mortality in Florida oysters infected by 
P. marinus to begin at a medium infec- 
tion intensity under normal circum- 
stances. That would approximate a 
moderate infection intensity, or stage 
5, in the current study. While infection 
intensity of individual oysters exceeded 
a stage 5, sample population intensity 
for sites ranged from 3.4 to 4.9. The 
added stress of extended periods of ab- 
normally high water temperatures and 
unusually heavy rainfall are considered 
contributing factors to the mortalities. 
The same pressures likely continued 
during 1986, as climatic conditions 
were reported to have mirrored those 
of 1985 (Stevens, Personal commun.). 

Since H. nelsoni was established as 
the causative agent of the Delaware 


Bay oyster epizootic (Haskin et. al., 
1966), cyclic periods of oyster mor- 
talities caused by H. nelsoni have con- 
tinued to occur along the Atlantic coast 
in Massachusetts, Connecticut, New 
York, New Jersey, Delaware, Maryland, 
Virginia, and, to a limited extent, North 
Carolina (Haskin and Andrews, 1988). 
With the exception of New Hampshire 
and Rhode Island, H. nelsoni has been 
observed in oysters from each state 
along the east coast from Maine to 
Florida (Haskin and Andrews, 1988; 
Sindermann, 1990). To date, however, 
parasite-induced mortalities have not 
been reported from Maine or states 
south of North Carolina. 

The most severe effects of H. nelsoni 
are seen in Delaware and Chesapeake 
Bays (Haskin et. al., 1965; Andrews 
and Wood, 1967; Farley, 1975; Lewis, 
1988). As a direct result of H. nelsoni 
infections, oyster production in Dela- 
ware Bay dropped from about 8 mil- 
lion pounds of meats in 1953 to 
167,000 pounds by 1960 (Sindermann 
and Rosenfield, 1967). Likewise, oys- 
ter production in Chesapeake Bay fell 
from 39.2 million pounds of oyster 
meats in 1955 (Anderson and Power, 
1957) to less than 4.1 million pounds 
of meats in 1989 (USDOC, 1990). Dis- 
ease caused by Perkinsus marinus and 
H. nelsoni has had a combined effect 
in reducing oyster production from 
Chesapeake Bay. 

In January 1986, H. nelsoni was de- 
tected for the first time in Georgia in 
three oysters from Mud Creek. Al- 
though very heavy levels of intensity 
were observed in a few oysters (7.0), 
H. nelsoni is not believed to be the 
principal agent responsible for mortali- 
ties, because of its low prevalence and 
intensity in the sample population (0.0- 
0.4). Examination of the November 
1986 and 1987 samples also revealed 
the presence of H. nelsoni in oysters 
from three additional locations in 
coastal Georgia. 


Management Implications 


Minimizing the effect of disease 
caused by P. marinus involves several 
key strategies which include: |) Avoid- 
ing the transplantation of diseased seed 
stock, 2) reducing the time oysters are 


exposed to the disease (this may in- 
volve reducing the legal harvest size 
of oysters, and planting seed in the fall 
and winter after the disease process has 
been slowed by decreased water tem- 
peratures), and 3) isolating grow-out 
areas from known diseased areas 
(Andrews and Ray, 1988). 

The cross-infection of oysters by P. 
marinus from other mollusks is a man- 
agement concern with regard to the iso- 
lation of shellfish beds from infectious 
sources. Ray (1954), Andrews (1955), 
Andrews and Hewatt (1957), Perkins 
(1988), and McGladdery et. al. (1991) 
reported observations of Perkinsus and 
Perkinsus-like organisms in many other 
mollusks along the east coast of the 
United States. Although their taxo- 
nomic identity has not always been es- 
tablished, the organisms are apparently 
ubiquitous and easily transmitted. Re- 
sults of earlier, unsuccessful work to 
cross-infect mollusks with Perkinsus 
spp. isolated from other molluscan spe- 
cies led to belief in the host specificity 
of parasites. Goggins et al. (1989), 
however, demonstrated cross-infection 
of Australian Perkinsus spp. from 6 
molluscan sources to 10 species of mol- 
lusks; they concluded they were deal- 
ing with at least 2 species of Perkinsus 
and low levels of host specificity. The 
potential for cross infection, along with 
the observation of another species of 
Perkinsus found in scallops on the east 
coast, may be a concern where oysters 
are not infected by P. marinus. 
McGladdery et al. (1991) recently de- 
scribed a new species, Perkinsus 
karlssoni, in the bay scallop, 
Argopecten irradians, which was ob- 
served in specimens from the Gulf of 
St. Lawrence and Atlantic Nova Scotia, 
Can., as well as Rhode Island, Con- 
necticut, and Cape Cod, Mass., in the 
United States. Whether P. karlssoni or 
other Perkinsus-like organisms may 
cross-infect C. virginica is yet to be 
demonstrated. 

Mortalities are increased in areas, 
such as the Chesapeake Bay, where 
high levels of both P. marinus and H. 
nelsoni coexist. In these situations, 
Andrews (1979) believes H. nelsoni 
outcompetes P. marinus. This informa- 
tion highlights a potential danger to 
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Differences in Dolphin Mortality Rates in Night 
and Day Sets for the U.S. Eastern Tropical 
Pacific Tuna Purse Seine Fishery 


ATILIO L. COAN, Jr., KENNETH E. WALLACE, and ALAN R. JACKSON 


Introduction 


The association of yellowfin tuna, 
Thunnus albacares, with dolphins 
(mainly Stenella attenuata and S. 
longirostris) in the eastern tropical Pa- 
cific (ETP) (Fig. 1) has been used by 
purse seine fishermen to harvest yel- 
lowfin tuna since the early 1960’s 
(McNeely, 1961). Purse seiners locate 
dolphin pods and use speed boats to 
herd the dolphins into purse seine nets 
to capture the tuna traveling below 
them (dolphin sets). As the dolphins 
are surrounded by the purse seines, 
some may become entangled and 
drown before they can be released alive 
(Perrin, 1969; Green et al., 1971). 

While all dolphin sets start in day- 
light, they sometimes extend into dark- 
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ABSTRACT—Because dolphins some- 
times travel with yellowfin tuna, Thunnus 
albacares, in the eastern tropical Pacific 
(ETP), purse seiners use the dolphins to 
locate and capture tuna schools. During 
the process of setting the purse seine nets, 
dolphins often become entangled and drown 
before they can be released. Data for the 
U.S. purse seine fleet in the ETP during 
1979-88 show that dolphin mortality rates 
in sets made during the night are higher 
than mortality rates in sets made during 
the day. Even with efforts to reduce night- 
set mortality rates through the use of high- 
intensity floodlights, night set mortality 
rates remain higher. The data are also used 
to simulate a regulation on the fishery 
aimed at eliminating night sets and show 
that dolphin mortality rates would decrease. 
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ness. When this occurs, more animals 
are killed because the release of en- 
tangled dolphins is complicated by the 
inability to see the animals (IATTC, 
1984). Sets can also last longer (some- 
times into darkness) if equipment mal- 
functions, strong currents, high winds, 
net collapses (cork lines come together, 
Coe et al., 1984), or canopies (net blos- 
soms out beyond the cork line, Coe et 
al., 1984) occur. These problems sub- 
ject dolphins to longer periods of time 
in the nets and contribute to higher dol- 
phin mortality. Estimated annual dol- 
phin mortality for the ETP international 
purse seine fleet was as high as 550,000 
animals in 1961 (Smith, 1983) and pub- 
lic concern over the numbers of dol- 
phins killed prompted the U.S. Gov- 
ernment and U.S. industry to take steps 
to monitor and reduce this mortality 
(Fox, 1978). 

Monitoring of the incidental dolphin 
mortality began in 1971 when the Na- 
tional Marine Fisheries Service 
(NMFS) placed scientific technicians 
(observers) on U.S. purse seiners 
fishing in the ETP. In 1979, the Inter- 
American Tropical Tuna Commission 
(IATTC) started its own international 
tuna-doiphin program that placed ob- 
servers on both U.S. and foreign purse 
seiners. U.S. regulations were enacted 
to reduce ETP dolphin mortality 
through the Marine Mammal Protec- 
tion Act (MMPA) in 1972, and various 
reauthorizations of the Act led to the 
establishment of the current mortality 
quota of 20,500 dolphins for the U.S. 
fleet. 

Reductions in dolphin mortality were 
accomplished by modifying purse 


seines and purse seining operations 
(Coe et al., 1984). The “Medina panel,” 
a portion of the purse seine net with 1- 
inch mesh, was developed to reduce 
dolphin entanglement, and backdown 
procedures, methods used to submerge 
a portion of the net, were developed to 
aid in the release of dolphins (Barham 
et al., 1977; Coe and Sousa, 1972). In 
the early 1980’s, the U.S. tuna indus- 
try also experimented with high-inten- 
sity 140,000-lumen floodlights. These 
high-intensity floodlights were used to 
reduce dolphin mortality in dolphin sets 
made at night by making dolphins in 
the net more visible and aiding the re- 
lease of captured animals. The high- 
intensity floodlights became a manda- 
tory requirement for all certificated 
(licensed to fish on dolphins) U.S. ves- 
sels on | July 1986. 

Our study uses data collected 
through the NMFS and IATTC moni- 
toring programs, during 1979-88, to 
look at differences between mortality 
rates in day and night sets made by 
U.S. purse seiners fishing in the ETP. 
The benefits of using high-intensity 
floodlights to decrease night set mor- 
tality rates are assessed, a regulation 
aimed at eliminating night sets is simu- 
lated, and the benefits to mortality rates 
quantified. 


Data and Methods 


Data from over 20,000 dolphin sets 
that produced approximately 302,000 
short tons (tons) of yellowfin tuna were 
collected by IATTC and NMFS observ- 
ers on U.S. purse seiners fishing in the 
ETP during the period | January 1979 
to 31 December 1988. Many types of 
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Figure 1.—Area of the eastern tropical Pacific (ETP) historically fished for yellowfin tuna associated with 
dolphins (dotted line) and three subareas of the ETP used to stratify data in this study and define regions of 
differing dolphin mortality rates. Area I is the northern coastal inshore area, area II, the offshore area, and 


area III is all other ETP areas. 


data were collected by these observ- 
ers; however, only information con- 
cerning times of various events in the 
set (e.g., sundown, backdown, etc.), 
numbers of dolphins killed, geographi- 
cal location, tons of yellowfin tuna 
caught, and night light use for each set, 
was used in this analysis. 

Data were divided into night sets (sets 
started during daylight or twilight hours 
but with any portion of the backdown 
occurring in darkness) and day sets (sets 
started during daylight hours and 
backdown procedures completed in day- 
light or twilight hours). For sets where 
no backdown information was recorded, 
the time of the end of the set was com- 
pared to the time of sunset, and those 
sets that ended before sunset were con- 
sidered day sets. Those that ended after 
sunset were eliminated. If the time of 
sundown was not recorded, sundown 
times were calculated from the geo- 
graphical position and date (Bowditch, 
1966). Calculated sundown times are 


accurate to +3 minutes for positions be- 
tween lat. 30°N and 30°S. 

In the process of separating day and 
night sets and computing dolphin mor- 
tality rates, certain sets were eliminated: 
1) All sets where marine mammals 
were accidentally caught (e.g., sets on 
floating objects or free swimming 
schools of tuna where dolphins were 
not intentionally herded into nets); 2) 
sets where the tons of yellowfin caught 
or the numbers of marine mammals 
killed were not recorded; or 3) dolphin 
sets where there was no backdown in- 
formation and the set terminated after 
sunset. Approximately 2% of the dol- 
phin sets, 1% of the total dolphin mor- 
tality, and 1% of the total yellowfin 
tuna catch were eliminated by deleting 
sets that met any of these criteria. 

Ninety percent (18,873) of the ob- 
served ETP dolphin sets during 1979- 
88 were day sets that accounted for 90% 
of the yellowfin tuna catch (270,916 
tons) and 70% of the dolphin mortality 


(58,341). Night sets were much less fre- 
quent, with 10% of the dolphin sets 
(1,849), 10% of the yellowfin tuna catch 
(29,406 tons) and 30% of the dolphin 
mortality (25,261). The number of night 
sets for the entire ETP ranged from 74 
to 402 and day sets from 762 to 3,891 
annually (Table 1). The number of dol- 
phins killed for the entire ETP ranged 
from 399 to 4,468 in night sets and 2,573 
to 10,533 in day sets. 

Data for night and day sets were 
stratified into three subareas of the ETP 
to assess the effects of geographical lo- 
cation on differences between mortal- 
ity rates in day and night sets (Fig. 1). 
The three subareas chosen encompass 
regions of the ETP having significant 
differences in mortality rates and are 
standard subareas used in development 
of ETP dolphin fishing regulations 
(Federal Register, 1988, 1989). Area I 
contains a major portion of the north- 
ern coastal region of the ETP that is 
historically fished for yellowfin tuna 
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Table 1.—Number of sets and dolphin mortality (animals killed) for day and night 
sets of U.S. purse seiners fishing in the entire eastern tropical Pacific (ETP) and 


three subareas. 





Entire ETP 


Area | 


Area II Area III 





Year Day Night Day 


Night Day Night Day 





Number of sets 

1979 2,658 248 
1980 2,023 159 
1981 2,065 172 
1982 1,686 206 
1983 905 74 
1984 762 104 
1985 1,787 197 
1986 1,295 162 
1987 3,891 402 
1988 1,801 168 


Dolphin mortality 

1979 5,289 
1980 4,720 
1981 5,724 2,004 
1982 6,692 2,695 
1983 2,573 399 
1984 2,673 2,444 
1985 6,225 3,047 
1986 5,781 4,468 
1987 10,533 3,519 
1988 8,131 2,342 


2,432 
1,911 


172 351 387 
103 377 336 
108 466 291 
114 217 451 

22 287 252 

51 195 158 
161 179 132 

90 411 209 
279 387 495 
123 137 467 


1,480 1,024 
427 =1,198 


1,455 
1,635 1,274 
654 1,326 1,866 814 
1,210 493 3,429 788 
83 1,125 923 265 
1,432 662 911 319 
2,115 870 775 =. 264 
2,106 1,512 2,001 320 
1,996 1,142 3,047 844 
615 1,136 3,017 1,717 





associated with dolphins. Area II con- 
tains the offshore region, and area III 
contains all other regions of the ETP 
not contained in areas I or II. 

Sixty-seven percent of the observed 
ETP dolphin sets during 1979-88 oc- 
curred in area I, 16% in area II, and 
17% in area III (Table 1). Forty-nine 
percent of the dolphin mortality oc- 
curred in area I, 19% in area II, and 
32% in area II]. The average number 
of observed night and day sets (32 and 
301) and dolphin mortality (570 and 
1,049) was lowest in area II. 

Dolphin night sets were divided into 
sets using high-intensity floodlights and 
sets using other types of lights (e.g., 
low-intensity lights). Data for 722 night 
sets that used high-intensity floodlights 
were available for 1982-88 only and 
ranged from a low of 9 in 1983 to a 
high of 327 in 1987. Data for 451 night 
sets that used other types of light were 
available for 1982-88 and ranged from 
a low of 21 in 1988 to a high of 146 in 
1982. In 1982-86, high-intensity 
floodlights were loaned to only a se- 
lect group of vessels to test their use- 
fulness. After 1986 the lights were 
available to all vessels. Due to the lim- 
ited number of sets that used high-in- 
tensity floodlights or other types of 
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light, comparisons of mortality rates 
for these sets were not stratified by 
subareas of the ETP. 

Two mortality rates were calculated: 
The total number of dolphins killed di- 
vided by the total number of dolphin 
sets (kill/set); and total number of dol- 
phins killed divided by the total ton- 
nage of yellowfin tuna caught (kill/ton) 
in dolphin sets. Percentages of dolphin 
sets with zero dolphins killed (zero- 
kill sets) and percentages of dolphin 
sets with more than 15 dolphins killed 
(high-kill sets) were also calculated. 

The Wilcoxon paired-sample test 
(Zar, 1974; Siegel, 1956) was used to 
determine significant differences (at the 
5% level) between the following pairs 
of data: 1) Mortality rates in day sets 
vs. night sets, 2) percentages of high- 
kill sets in day sets vs. night sets, 3) 
percentages of zero-kill sets in day sets 
vs. night sets, and 4) mortality rates in 
sets that used high-intensity floodlights 
vs. sets that used other types of light. 
The pairs of data considered were 
yearly estimates. The test considers the 
magnitude and occurrences of positive 
and negative differences between the 
estimates in determining whether the 
differences are randomly distributed. 
The null hypothesis was that the esti- 


mated mortality rates, percentages of 
zero-kill sets, and percentages of high- 
kill sets were the same in day and night 
sets, or that the mortality rates in night 
sets that used high-intensity floodlights 
and those that used other types of lights 
were the same. A nonparametric statis- 
tical test was chosen because estimated 
mortality rates were not normally dis- 
tributed. The distributions were basi- 
cally Poisson with the major mode oc- 
curring at zero dolphins killed (Fig. 2). 

Linear regressions were used to de- 
fine trends in yearly estimates of mor- 
talities and mortality rates. These trends 
were considered significant (5% level) 
if the regression coefficients were sta- 
tistically different from zero. The 
Student’s T statistic was used to deter- 
mine significance. To guarantee that 
the regression coefficients were of 
minimum variance, autocorrelation 
was assessed with a Runs test and 
Durbin-Watson statistic on the residu- 
als (Smillie, 1966). 


Results 


The number of observed sets and dol- 
phin mortality in most areas of the ETP 
was highest in 1987, when observer cov- 
erage was 92% and lowest in 1983 (31% 
observer coverage) or 1984 (28% ob- 
server coverage), when a court injunc- 
tion limited the placement of observers. 
While this relationship of higher esti- 
mates in high coverage years and lower 
estimates in low coverage years may 
imply an autocorrelation between cov- 
erage rates and mortality and mortality 
rate estimates, no positive or negative 
autocorrelation was detected at the 5% 
level of significance. Therefore, esti- 
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1-5 

DOLPHINS KILLED 
Figure 2.—A typical distribution of 
mortality rates in dolphin sets of U.S. 
purse seiners fishing in the eastern 
tropical Pacific. 





Table 2.—Statistical comparisons of mortality rates and percentages of zero-kill and 
high-kill (more than 15 dolphins killed) sets in the entire eastern tropical Pacific and 
three subareas. Values of the Wilcoxon's T statistic greater than eight are consid- 
ered significant at the 5% level, except for high-intensity light comparisons that are 
significant if values are greater than three. 





Wilcoxon's T 
Comparison Statistic Conclusion 





Kill/set day vs. night 
Entire ETP Night sets higher 
Area | Night sets higher 
Area Il Night sets higher 
Area Ill Night sets higher 


Kill/ton day vs. night 
Entire ETP Night sets higher 
Area | Night sets higher 
Area Il Night sets higher 
Area Ill Night sets higher 


% Zero-kill sets day vs. night 
Entire ETP Night sets lower 
Area | Night sets lower 
Area Il Night sets lower 
Area Ill Night sets lower 


% High-kill sets day vs. night 
Entire ETP Night sets higher 
Area | Night sets higher 
Area II Night sets higher 
Area Ill Night sets higher 


High-intensity lights vs. 
other lights 
Kill/set entire ETP Other light higher 
Kill/ton entire ETP Other light higher 


High-intensity lights vs. 
day sets 
Kill/set entire ETP High-intensity light higher 
Kill/ton entire ETP High-intensity light higher 


Kill/set Area | vs. Area II 
Day sets Area II higher 
Night sets No significant difference 


Kill/set Area | vs. Area III 
Day sets Area Ill higher 
Nights sets No significant difference 


Kill/set Area II vs. Area III 
Day sets Area III higher 
Night sets No significant difference 


Kill/ton Area | vs. Area II 
Day sets No significant difference 
Night sets No significant difference 


Kill/ton Area | vs. Area III 
Day sets Area Ill higher 
Night sets No significant difference 


Kill/ton Area II vs. Area III 
Day sets 4 Area III higher 
Night sets No significant difference 


Zero-kill Area | vs. Area Il 
Day sets Area | higher 
Night sets Area | higher 


Zero-kill Area | vs. Area III 
Day sets Area | higher 
Night sets Area | higher 


Zero-kill Area II vs. Area Ill 
Day sets Area II higher 
Night sets No significant difference 


High-kill Area | vs. Area II 
Day sets Area | lower 
Night sets No significant difference 


High-kill Area | vs. Area Ill 
Day sets Area | lower 
Night sets Area | lower 


High-kill Area II vs. Area III 
Day sets Area II lower 
Night sets No significant difference 


mates of mortality rates and mortalities 
are randomly ordered and independent 
of yearly coverage rates, and trends gen- 
erated from simple regressions will 
properly estimate the variance. 

ETP night set dolphin mortality rates 
(kill/set and kill/ton) were significantly 
higher than ETP day set mortality rates 
during 1979-88 (Table 2). Day set kill/ 
set ranged from 1.99 to 4.51 dolphins 
per set and for night sets from 5.39 to 
27.58 dolphins per set (Fig. 3). Day set 
kill/ton ranged from 0.19 to 0.38 dol- 
phins/ton and for night sets from 0.5 to 
1.31 dolphins/ton. A significant increas- 
ing trend during 1979-88, was detected 
in kill/set for day sets (Table 3). 

Night set mortality rates were signifi- 
cantly higher in all three subareas of 
the ETP than day set mortality rates 
(Table 2). Dolphin mortality rates in day 
sets were generally lower in area I than 
in areas II and III, whereas no signifi- 
cant differences in night set mortality 
rates between areas were detected. Mor- 
tality rates were highest in area III in 
1980 when kill/set was 49 dolphins/set 
and kill/ton was 4.39 dolphins/ton. Night 
set mortality rates were always higher 


than day set mortality rates, except in 
area II in 1983 and 1988 (Fig. 3). Sig- 
nificant increasing trends during 1979- 


Table 3.—Kill/set and kill/ton for day and night sets in the entire eastern tropical 
Pacific (ETP) and three subareas. The Student's T statistic is used to detect signifi- 
cant trends in the data. Values greater than +2.306 are significant at the 5% level. 
Positive values indicate increasing trends and negative values reflect decreasing 


trends. 





Year 


Entire ETP 


Area | Area Il Area Ill 





Day 


Night 


Day Night Day Night Day Night 





Kill/set 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 


Student's T 


KillAton 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 


Student's T 


1.99 
2.33 
ere 
3.97 
2.84 
3.51 
3.48 
4.46 
2.71 


2.74 


0.20 
0.23 
0.26 
0.38 
0.28 
0.18 
0.20 
0.15 
0.26 
0.19 


—0.88 


9.81 
12.02 
11.65 
13.08 

5.39 
23.50 
15.47 
27.58 

8.75 
13.94 


0.97 


1.46 8.60 2.92 5.22 3.76 15.86 
1.43 4.14 3.18 7.00 4.87 49.00 
1.94 6.06 2.84 15.31 6.41 28.07 
2.70 10.61 2.27 18.84 7.60 14.32 
1.45 3.77 3.92 2.04 3.66 9.46 
2.70 28.08 21.66 5.76 15.19 
3.10 13.14 29.04 5.87 20.31 
3.37 23.40 3.68 43.45 9.57 12.80 

7.15 2.95 10.61 6.16 14.30 

5.00 2.50 6.46 41.88 


0.68 : 0.78 1.56 -0.24 


0.87 
4.39 
2.25 
0.80 
0.68 
0.75 
1.12 
0.55 
0.68 
1.95 


-1.11 
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88 were detected in kill/set for day sets 
in area I only (Table 3). 
Day sets in the ETP had significantly 
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Figure 3.—Kill/set and kill/ton in day and night sets of U.S. purse seiners fishing in the eastern 
tropical Pacific (ETP) and three subareas of the ETP. 


higher percentages of zero-kill sets and _ percentages ranged from 36 to 51%, 
lower percentages of high-kill sets than 
night sets (Table 2). Night set zero-kill 


whereas day set percentages ranged 
from 52 to 71% (Figure 4). Percent- 
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Figure 4.—Percentages of zero-kill sets and high-kill sets in day and night sets of U.S. purse 
seiners fishing in the eastern tropical Pacific (ETP) and three subareas of the ETP. 


ages of high-kill sets ranged from 7 to sets, where day sets were as much as__1979-88, were detected (Table 4). 

23% for night sets and 2 to 7% forday 20% higher than night sets. Significant Stratified percentages of zero-kill 
sets. The greatest differences between decreasing trends in both day and night sets in night sets were significantly 
the percentages occurred in zero-kill set percentages of zero-kill sets during lower than in day sets for all subareas 
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Table 4.—Percentages of zero-kill sets and high-kill sets (more than 15 dolphins 
killed) for day and night sets in the entire eastern tropical Pacific (ETP) and three 
subareas. The Student's T statistic detects significant trends in the data. Values 
greater than +2.306 are significant at the 5% level. Positive values indicate increas- 
ing trends and negative values reflect decreasing trends. 





Entire ETP Area | Area Il Area Ill 





Year Day Night Day Night Day Night Day Night 





Zero-kill: 
1979 71.07 
1980 67.47 
1981 64.75 
1982 60.26 
1983 64.20 
1984 64.44 
1985 63.51 
1986 52.12 
1987 63.61 
1988 55.91 


51.21 
49.06 
47.09 
36.89 
40.54 
40.38 
43.15 
36.42 
40.55 
41.67 


75.34 
73.70 
70.29 
69.44 
72.85 
71.32 
66.33 
56.18 
67.74 
61.57 


55.81 
53.40 
57.41 
42.98 
50.00 
45.10 
44.72 
43.33 
42.65 
50.41 


61.82 
60.74 
61.59 
63.13 
60.98 
63.59 
49.16 
51.58 
51.16 
46.72 


52.17 
40.00 
31.43 
32.43 
43.48 
40.62 
21.74 
23.40 
39.06 
25.00 


59.43 
51.19 
44.67 
38.14 
54.76 
47.47 
51.52 
40.67 
47.88 
44.11 


37.25 
42.31 
27.59 
27.27 
32.14 
28.57 
61.54 
36.00 
32.20 
17.07 
StudentsT -3.01 -253 -344 -2.34 -4.04 -2.17 -1.31 -0.50 
High-kill: 

1979 2.41 


1980 2.62 


12.90 1.96 9.30 3.70 13.04 3.62 
11.32 1.68 6.80 2.92 6.67 5.95 
1981 4.21 15.12 2.76 9.26 4.72 22.86 9.97 
1982 5.46 17.96 3.86 16.67 5.07 21.62 9.09 
1983 2.98 6.76 1.39 9.09 3.14 0.00 5.16 
1984 5.25 17.31 466 17.65 4.62 15.62 7.59 
1985 5.09 19.29 447 18.63 6.70 30.43 9.85 
1986 5.41 23.46 5.07 14.44 3.41 34.04 

1987 3.68 11.69 8.60 17.19 8.28 
1988 6.61 13.69 7.32 0.00 


25.49 
34.62 
27.59 
18.18 | 
10.71 ll 
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ay Figure 6.—Percent decreases in kill/ 
set, kill/ton, dolphin mortality, and 
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of the ETP, and percentages of high- 
kill sets in night sets were significantly 
higher than in day sets (Table 2). Per- 
centages of zero-kill sets were signifi- 
cantly lower for both day and night 
sets in areas II and III than in area I. 
However, areas II and III generally had 
significantly higher percentages of 
high-kill sets than area I. Percentages 
of zero-kill sets were always lower in 
night sets than in day sets except for 
area III in 1985 (Fig. 4). Percentages 
of high-kill sets were always higher in 
night sets than in day sets, except in 
1983 and 1988 in area II, and 1985 in 
area III. Significant decreasing trends 
were found in the percentages of zero- 
kill sets for day sets in areas I and II 
and for night sets in area I (Table 4). 


Comparisons of Floodlight 
Use in Night Sets 


During 1982-88, night sets using 
high-intensity floodlights generally pro- 
duced significantly lower mortality 
rates (4-77%) than night sets using 
other types of lights (Table 2). Only in 
1985 did kill/ton for night sets that used 
other lights fall below kill/ton in night 
sets that used high-intensity floodlights 
(Fig. 5). The greatest difference oc- 
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curred in 1984 when kill/set in sets us- 
ing high-intensity floodlights was ap- 
proximately 77% lower than kill/set in 
sets using other types of light. High- 
intensity floodlights were therefore ef- 
fective in reducing night set mortality 
rates. However, mortality rates were 
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Figure 5.—Kill/set and kill/ton in 
night sets of U.S. purse seiners 
fishing in the eastern tropical Pacific 
that used high-intensity floodlights 
or other types of lights. 


yellowfin catch if sets beginning af- 
ter sundown or at various times be- 
fore sundown (e.g., 15, 30, 45, etc., 
minutes) were eliminated from dol- 
phin sets made by U.S. purse seiners 
fishing in the eastern tropical Pacific 
during the period 1979 to 1988. 


still significantly lower in day sets 
(Table 2). 


Effects of Prohibiting 
Night Sets 


Night sets begin before sundown or 
during the twilight hours, while herds 
of dolphins can still be seen, extend 
into darkness, and are usually com- 
pleted before midnight. Regulations 
prohibiting these night sets were simu- 
lated by selecting time limits (sundown 
and 15, 30, 45, 60, 75, and 90 minutes 
before sundown), eliminating both day 
and night sets starting after each of 
these time limits and calculating and 
comparing the new total (day and night 
sets combined) mortality rates to rates 
before any sets were eliminated. 

Results showed that average total 
mortality rates for 1979-88, decreased 
approximately 6-20% (Fig. 6), depend- 
ing on the time limit chosen. Total mor- 
tality decreased as much as 30% and 
catches dropped 13%. 

The simulation did not eliminate all 
night sets. Even by prohibiting sets 
starting after 90-minutes before sun- 
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down, 144 night sets that killed 3,651 
animals still remained. Some of these 
sets started as much as 5 hours before 
sundown and, because of problems dur- 
ing the set or other reasons, extended 
into darkness. The resulting average 
kill/set of 25 dolphins per set for these 
sets was almost 79% higher than the 
average kill/set in the ETP (14 dol- 
phins/set) before any night sets were 
eliminated. 

The simulation also eliminated valid 
day sets that started after the time limits 
and, because operations went so quickly, 
were completed before darkness. Under 
the 90-minute set prohibition, 705 sets 
or approximately 4% of the valid day 
sets were lost along with 4% (9,800 
tons) of the yellowfin tuna catch. 


Discussion 


Our results show that night sets, 
while contributing only 30% of the ob- 
served mortality, killed animals at a sig- 
nificantly higher rate than day sets. 
Stratification of the data by the three 
subareas did not change these results. 

Factors such as proximity of the start 
of the set to sundown, size of the yel- 
lowfin catch, and problems that occur 
during dolphin sets extend sets into 
darkness where higher mortalities oc- 
cur. Fishermen have tried to reduce the 
effects of darkness in night sets through 
the use of high-intensity floodlights. 
While these lights decreased mortality 
rates in night sets by making animals 
in the net more visible, mortality rates 
in sets using these lights were still sig- 
nificantly higher than day set mortality 


rates, probably because animals that are 
usually seen in daylight, i.e., just be- 
low the surface and at the fringes of 
the lighted area, still go undetected. 

It appears that all past efforts to 
eliminate the significant differences be- 
tween day and night set mortality rates 
failed, probably due to the unique fac- 
tor that darkness plays in making dol- 
phins more vulnerable during night 
sets. However, our study shows that 
through regulations aimed at reducing 
the number of night sets while mini- 
mizing the effect on day sets, sub- 
stantial decreases in overall mortality 
rates (day and night sets combined) can 
be attained. Since some night sets 
would still occur under these regula- 
tions, additional decreases in mortality 
rates could be made if they were elimi- 
nated. 
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The U.S. Gulf of Mexico Party Boat Industry: 
Activity Centers, Species Targeted, and 
Fisheries Management Opinions 


ROBERT B. DITTON, STEPHEN M. HOLLAND, and DUANE A. GILL 


Introduction 


Throughout the U.S. Gulf of Mexico 
and elsewhere, party boats provide an- 
glers with a relatively low-cost means 
of accessing nearshore and offshore 
fishing. In contrast with charter boats, 
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ABSTRACT—nh addition to providing an 
overview of the party boat fishery in the 
U.S. Gulf of Mexico, a management-ori- 
ented methodology is presented that can be 
used elsewhere to assess regulatory impacts. 
Party boat operators were interviewed to 
determine species targeted, percent time 
committed to targeting each species, and 
opinions on current catch restrictions. Over 
two-thirds of the fleet was located on the 
west coast of Florida. Overall, most boats 
targeted <5 species. Four species accounted 
for 90 percent of the estimated effort by 
party boats in the U.S. Gulf of Mexico: 
Snapper, Lutjanus sp.; grouper, Epinephelus 
sp. and Mycteroperca sp.; amberjack, 
Seriola dumerili; and king mackerel, 
Scomberomorus cavalla. Party boat effort 
in Texas was devoted primarily to snapper, 
whereas in Florida most effort was devoted 
to snapper and grouper collectively. Party 
boat operators were diverse in their opin- 
ions of management regulations in force 
when interviewed. Results revealed why 
major opposition would be expected from 
Texas party boat operators for red snapper 
bag limits and other restrictions proposed 
by the Gulf of Mexico Fishery Management 
Council. 
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Fraser et al. (1977) reported that party 
boats are larger, carry more passengers 
(<150 anglers), fish for bottom fish, are 
operated on a schedule, and their cap- 
tains prefer to operate with as many 
anglers on board as possible to maxi- 
mize income. Finally, they vary by the 
way fees are charged. Party boats 
charge on a per-head basis (referred to 
as head boats in some areas) in con- 
trast to charter boats which charge for 
the rental of the boat with captain and 
mate. Party boat fees range from $15 
to about $70 whereas charter boat fees 
are usually >$300. 

Because of overutilization by vari- 
ous user groups in the U.S. Gulf of 
Mexico, some fish stocks are stressed 
and require management attention. Dur- 
ing the past 10 years, the Gulf of 
Mexico Fishery Management Council 
(GMFMC) has developed fishery man- 
agement plans (FMP’s) in accordance 
with criteria specified in the Magnuson 
Fishery Conservation and Management 
Act (MFCMA) (16 U.S.C. 1801 et 
seq.). Consequently, operating a party 
boat today is complicated. Language 
and communication are increasingly 
complex and reflect concerns for legal 
precision and scientific support. In this 
regard, captains are faced with “acro- 
nyms, computer output, statistical cal- 
culations and bureaucratic jargon” 
(Miller and Van Maanen, 1983). Stock 
assessment results are used by the 
GMFMC to determine Allowable Bio- 
logical Catch (ABC) which in turn pro- 
vides the basis for establishing Total 
Allowable Catch (TAC). The TAC ul- 
timately impacts party boat operations 
in terms of minimum size regulation, 
bag limits, and closures when recre- 


ational allocations are met. For ex- 
ample, red snapper, Lutjanus cam- 
pechanus, were unmanaged in the Ex- 
clusive Economic Zone (EEZ) until 
November 1984 when the Reef Fish 
Fishery Management Plan (FMP) was 
implemented. Among other require- 
ments, the reef fish FMP established a 
minimum size limit of 13 inches total 
length for red snapper with an inciden- 
tal catch of 5 red snappers <13 inches 
in total length per person per trip (50 
CFR 641). Party boats were exempted 
from size and bag limits until May 1987 
due to their dependence on red snap- 
per. The incidental catch allowance was 
eliminated in February 1990 leaving the 
minimum size requirement in force. 
The FMP was amended “to reduce 
fishing mortality on the reef fish stocks 
so that stocks may be protected and 
rebuilt, to reduce user conflicts, and to 
maximize net economic benefits from 
the reef fishery” (55 FR 2090-2091). 
In April 1990, a 7-fish bag limit was 
implemented and was expected to re- 
main in effect through 1991. This sce- 
nario of increasingly stringent regula- 
tions is occurring with numerous other 
species targeted by Gulf party boats. 
New and proposed regulations' have 
created uncertainty for party boat op- 
erators because they do not know if 
there is a market for a fishing experi- 


'55 Fr 2078-2094, Amendment number 2 to the 
Fishery Management Plan for reef fish, 1989, 
and Draft. Plan amendment 3 of the reef fish 
Fishery Management Plan (including environ- 
mental assessment, regulatory impact review, and 
regulatory flexibility analysis). 1990. Gulf of 
Mexico Fishery Management Council, Lincoln 
Center, Suite 881, 5401 West Kennedy Blvd., 
Tampa, FL 33609. 





ence with reduced bag limits. If, as re- 
ported by Carls (1976) and Ditton and 
Gill (1988), party boat patrons are more 
highly motivated by catch motivations 
than other noncatch angler motives, re- 
duced bag limits may lead to drop-outs 
in existing clientele and a need to 
attract new and less catch-oriented cus- 
tomers. Since most party boat opera- 
tions lack a marketing capability 
(Ditton and Gill, 1988), their main al- 
ternatives are to quit business, oppose 
new management regulations, and 
when regulations are implemented, tar- 
get other species. The latter alternative 
is no longer viable in the Gulf of 
Mexico as nearly all offshore species 
are currently regulated. 

Whereas new fishery regulations can 
be expected to have some impact on 
party boat operators (among others in 
the fishery), some operators may be im- 
pacted more than others. Party boat op- 
erators are not likely to be uniformly 
distributed across the U.S. Gulf of 
Mexico. Species targeted are likely de- 
termined by abundance and angling 
custom. When catch regulations are 
implemented, party boat operations that 
depend on regulated species in areas 
of abundance are impacted whereas 
others are not because they target other 
fish stocks. Also, when migratory 
stocks are involved, some operators 
may not have an opportunity to target 
a particular species prior to closure by 
virtue of their geographical location. 

Most research in the U.S. Gulf of 
Mexico regarding party boat operations 
has been insufficient for regional 
fisheries management purposes, espe- 
cially assessment of regulatory impacts 
assessment. Most research has been 
completed in Texas and Florida and has 
focused on fleet revenues and economic 
impacts (Destin Chamber of Com- 
merce’; Prochaska and Cato, 1975), 
business operations (Schmied, 1975; 
Woods, 1977), or catch (McEachron 
and Matlock, 1983; McEachron, 1984). 
None of these studies involved more 
than one discipline or state. Only one 
study (Browder et al., 1978) compre- 
hensively addressed party boat opera- 


*Destin Chamber of Commerce. 1969. The po- 
tential of the Destin, Florida fare-carrying fishing 
fleet. Unpubl. rep., 8 p. 
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tions. This study identified party boat 
activity centers on the west coast of 
Florida and examined social and eco- 
nomic characteristics of operators, 
target species utilized, and changes in 
target species by season. This approach 
was partially replicated by Ditton et al. 
(1988) and Holland and Milon (1989) 
to provide coverage for the U.S. Gulf 
of Mexico. Data presented in this pa- 
per were taken from these two 
studies. 

The purpose of this paper was to 
characterize the party boat fishery in 
the U.S. Gulf of Mexico and provide a 
baseline for understanding fishery 
trends. Further, in light of allocation 
decisions being made, there is a need 
to understand variations by state in the 
size and distribution of the party boat 
fleet, species targeted, estimated fishing 
pressure, and operator opinions regard- 
ing existing regulations. Also, this pa- 
per presents a management-oriented 
methodology that can be used else- 
where to assess regulatory impacts. 


Methods 


Initially, we determined there were 
97 party boats in the five states adja- 
cent to the U.S. Gulf of Mexico. Be- 
cause of the low number of boats, we 
sought to interview operators of all 
party boats in Texas, Louisiana, Mis- 
sissippi, and Alabama (n=31) and drew 
a random sample of 18 of 66 party 
boats in Florida. The sampling frame 
was derived from the 1985 and 1986 
vessel canvas conducted by the NMFS 
Southeast Fisheries Center, the list of 
party boats maintained by the NMFS 
Southeast Regional Office and Panama 
City Laboratory, and on-site informa- 
tion provided by NMFS and project 
personnel. Information was merged to 
produce a final list of party boats and 
operators without duplicates. Letters 
were sent to operators of all boats se- 
lected to explain the intent of the sur- 
vey and encourage participation. The 
initial population of party boats was 
later adjusted downward for boats no 
longer in business. 

A 19-page interview schedule was 
developed to collect information on the 
operator’s background and demograph- 
ics, boat description, species informa- 


tion, operating policy, boat operation, 
business structure, community ties, and 
opinions on current regulations. An ini- 
tial interview schedule was pretested 
in March 1987 with 8 operators in 
Texas. Revisions were made as a re- 
sult of this pretest. 

In this paper we focus on data con- 
cerning species targeted, percent time 
devoted to targeting each species, and 
opinions toward current catch restric- 
tions on select species. First, for each 
boat sampled, operators were given a 
listing of 23 species and asked to indi- 
cate which ones were targeted during 
each of the previous 12 months. Sec- 
ond, they were asked “what percent of 
your time fishing was devoted to target- 
ing each of these species” during each 
of four 3-month periods. Percent time 
targeting for each 3-month period was 
additive to 100 percent. Finally, using a 
5-point balanced Likert-type scale, op- 
erators were asked whether they sup- 
ported or opposed current recreational 
catch restrictions on six species. 

Party boat operators in Texas, Loui- 
siana, Mississippi, and Alabama were 
interviewed by trained field personnel 
during May-August 1987. Operators in 
Florida were interviewed during Feb- 
ruary-July, 1988. Each interview took 
30-40 minutes to complete per boat. 
Operators were contacted prior to travel 
to schedule interviews during weekday 
periods. Nevertheless, second and third 
follow-up trips had to be scheduled 
with operators missed on initial visits. 

Interviews were completed with 17 
operators (65 percent) of an adjusted 
population of 26 party boats in Texas, 
Louisiana, Mississippi, and Alabama. 
Boat operators not interviewed were 
busy running trips or refused to par- 
ticipate. In Florida, interviews were 
completed with operators of 21 (32 per- 
cent) of 66 party boats. For confidenti- 
ality purposes, data for boats in Loui- 
siana, Mississippi, and Alabama were 
aggregated because there were <5 boats 
per state. 


Results 


Over two-thirds of the party boat 
fleet in the U.S. Guif of Mexico is lo- 
cated on the west coast of Florida (Fig. 
1, Table 1). Major activity centers 
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Figure 1.—Regional distribution of party boats in the U.S. Gulf of Mexico. 


Table 1.—Distribution of population of party boats in 
the U.S. Gulf of Mexico by state and area. 





Population 





State and area No. Percent 





Texas 
1. Port Isabel-Port Aransas 
2. Rockport-Port Arthur 


Subtotal 


Northern Gulf States 
3. Louisiana 
4. Mississippi 
5. Alabama 


Florida 
6. Panhandle 
7. West Peninsula 
8. Keys 
Subtotal 


Grand total 
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(number of boats) in Florida include 
the Keys; the Marco Island, Naples, 
and Ft. Myers area; and the Madeiria 
Beach, Clearwater, and St. Petersburg 
area. Most of the 20 boats in Texas 
were located in the Galveston-Freeport 
area. By extrapolation, we estimated 
the number of trips and passengers 
taken offshore in the previous 12 
months by the population of party boats 
in each state or region: Texas—1,858 
trips, 34,373 passengers; northern Gulf 
states—150 trips, 2,775 passengers; 
Florida—17,329 trips, 320,587 passen- 
gers. If we assume 92 percent of party 
boat passengers went to fish (Carls, 
1976), party boats took an estimated 
329,116 anglers offshore in the U.S. 
Gulf of Mexico. 


Table 2.—Distribution of number of species targeted 
by the extrapolated number of party boats in the U.S. 
Gulf of Mexico during a 1-year period by state or 
region. 





N. Gulf US 
No. of States : Gulf 
species 


targeted No. % _ No. 
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‘Louisiana, Mississippi, Alabama. 


There is diversity within the region in 
number of species targeted. Whereas 80 
percent of the boats targeted <3 species 
in Texas, this was the case for only 33 
percent and 26 percent of the boats in 
the northern Gulf states area and Florida, 
respectively (Table 2). Gulfwide, most 
party boats targeted <5 species. 

Snapper, Lutjanus sp.; grouper, 
Epinephelus sp. and Mycteroperca, sp.; 
and amberjack, Seriola dumerili (in de- 


creasing order of selection) were tar- 
geted by 235 party boats (Table 3). Most 
boats in Texas targeted snapper. Boats 
in Florida targeted snapper and grouper. 
In the northern Gulf states, most boats 


Table 3.—Number of party boats operating from Texas 
and the northern Gulf states (1986-87) and Florida 
(1987-88) and in the U.S. Gulf of Mexico by species 
targeted. 





Number of party boats 





N. Gulf 


Species Texas states Florida U.S. Gulf 





Amberjack 
Barracuda 
Blackfin tuna 
Blue marlin 
Bluefin tuna 
Bluefish 
Bonito 

Cobia 

Dolphin 
Flounder 
Grouper 

King mackerel 
Ladyfish 

Red drum 
Sailfish 

Shark 
Snapper 
Spanish mackerel 
Spotted sea trout 
Swordfish 
Wahoo 

White marlin 
Yellowfin tuna 


37 40 
21 22 
12 15 

12 
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targeted red drum Scianops ocellatus and 
spotted sea trout, Cynoscion nebulosus. 

Aggregated means for each species 
(Table 4) provide estimates of the ex- 
tent of time operators targeted a spe- 
cies. Because of averaging, the figures 
provided for each species may not be 
representative of any particular boat. 
In Texas, highest mean percent target- 
ing time was devoted to snapper, 
whereas in Florida it was devoted to a 
combination of snapper and grouper. 
Another indication of targeting diver- 
sity is number of species that receive 
>2% of mean percent targeting time 
per state or region. The northern Gulf 
states had 8 species that met this crite- 
ria, Florida 5, and Texas 3. 

An estimate of effort units by the 
population of party boats revealed that 
the Florida fleet accounted for 74% 
overall (Table 5). Species with highest 
overall effort were, in descending or- 
der: Snapper, grouper, amberjack, and 
king mackerel, Scomberomorus cav- 
alla. These four species accounted for 
90% of the estimated effort. Party boat 
effort units in Texas were devoted pri- 
marily (95%) to snapper whereas in 


Florida the vast majority was devoted 
to snapper and grouper, collectively. In 
the northern Gulf states, effort focused 


Table 4.—Estimated mean percent time targeting se- 
lected species by sample of party boat by state or 
region. 





N. Gulf 
states (n=5) 


Florida 
(n=15) 


Texas 
(n=12) 





Species 





Amberjack 
Barracuda 
Blackfin tuna 
Blue marlin 
Bluefin tuna 
Bluefish 
Bonito 
Cobia 
Dolphin 
Flounder 
Grouper 
King mackerel 
Ladyfish 
Red drum 
Sailfish 
Shark 
Snapper 
Spanish 
mackerel 
Spotted sea 
trout 
Swordfish 
Wahoo 
White marlin 
Yellowfin tuna 
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Table 5.—Estimated effort units for species targeted by party boats by state or 


region. 





Texas 


N. Gulf states 


Florida U.S. Gulf 





No. 


= 
9° 


Species 


No. 





2 


Amberjack 
Barracuda 
Blackfin tuna 
Blue marlin 
Bluefin tuna 
Bluefish 
Bonito 

Cobia 

Dolphin 
Flounder 
Grouper 

King mackerel 
Ladyfish 

Red drum 
Sailfish 

Shark 
Snapper 
Spanish mackerel 
Spotted sea trout 
Swordfish 
Wahoo 

White marlin 
Yellowfin tuna 


—~w 
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1,20 
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Total 1,267 


0.5 


99.4 4,553 100.0 6,182 100.0 





‘Effort units were calculated by multiplying 


the population of party boats in each state 


(Table 1) by the mean percent time targeted for each species by the sample of party boat 


operators in each state (Table 4). 


on red drum and spotted sea trout; there 
was little effort for snapper. 

Party boat operators were diverse in 
their views of management regulations 
in force. Whereas most party boat op- 
erators supported current (1987-88) 
regulations for red drum in the EEZ (18- 
inch minimum and 32-inch maximum) 
and king mackerel (3-fish bag limit 
(EEZ)), most were neutral or opposed 
to current red snapper regulations (13- 
inch minimum with incidental catch of 
5 undersized fish, no bag limit (EEZ)) 
(Table 6). Highest levels of percent sup- 
port (265%) among party boat opera- 
tors were in Texas for red drum, spotted 
sea trout, and king mackerel and in 


Florida for king mackerel and red drum. 
Conversely, 260% of sampled party boat 
operators in Texas opposed red snapper 
regulations while 260% in the northern 
Gulf opposed red drum regulations. Spe- 
cies with levels of neutral response 
230% included Spanish mackerel, S. 
maculatus; red snapper; and cobia, 
Rachycentron canadum, in the northern 
Gulf states and red snapper in Florida. 
While a majority of party boat opera- 
tors in Florida supported existing regu- 
lations for each of the six species, most 
operators in the northern Gulf states op- 
posed existing regulations for four of 
the six selected species. With the ex- 
ception of red snapper, most Texas party 


Table 6.—Percent of sample of party boat operators supporting or oppos- 
ing catch restrictions for selected species in the U.S. Gulf of Mexico by 


state or region. 





Texas 
(n=12) 


N. Gulf states 
(n=5) 


Florida 
(n=20) 


U.S. Gulf 
(n=37) 





Species %S' %O0? 


%S 


%O %O %S %O 





NA? 
58* 
67 
75 
17 
58 
67 


Bluefin tuna 
Cobia 

King mackerel 
Red drum 

Red snapper 
Spanish mackerel 
Spotted sea trout 


10 
14 
6 
20 
14 
29 





'%S = Percent of operators supporting restrictions. 
2%O = Percent of operators opposing restrictions. 


3NA = Not asked. 


‘Residual percents include captains who were neutral. 
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boat operators supported regulations for 
the remaining five species. 


Discussion 


Results revealed why major opposi- 
tion would be expected from Texas 
party boat operators for red snapper bag 
limits (e.g., 7 or 2 fish) or other re- 
strictions proposed by the GMFMC. 
First, most operators in Texas indicated 
they were dependent on one or two spe- 
cies in contrast with the situation else- 
where in the Gulf. Second, the mean 
percent time targeting snapper in Texas 
was twice that of operators in Florida. 
Third, whereas party boat operators in 
Florida generate nearly twice as many 
snapper effort units, the vast majority 
of effort units in Texas is devoted to 
snapper. Finally, Texas operators ex- 
pressed the most opposition to red 
snapper regulations (minimum size 
length of 13 inches) in force in 1987- 
88 or to any species regulation for that 
matter. 

Our results provide a unique regional 
view of targeting behavior and esti- 
mated effort in the party boat fishery 
to complement party boat catch and 
biomass estimates by state (Goodyear 
and Phares, 1990). Also, our overview 
provides a more complete understand- 
ing of regulatory impacts on small busi- 
ness as required by the Regulatory 
Flexibility Act of 1980 (5 U.S.C. 601 
et seq.). The purpose of this legislation 
was to promote a process whereby 
agencies are required “to solicit the 
ideas and comments of small 
businesses . . . to examine the impact of 
proposed and existing rules on such en- 
tities and to review the continued need 
for existing rules. Regulatory Impact 
Reviews (RIR’s) for various amend- 
ments to the Reef Fish Fishery Man- 
agement Plan (GMFMC) aggregate 
party boats in the U.S. Gulf of Mexico 
and consequently understate impacts on 
operators who chiefly target snapper 
and overstate impacts on those who 
don’t. At a minimum, an RIR should 
identify 1) activity centers of party 
boats most dependent on a particular 
species, 2) where targeting time and 
estimated effort are the greatest (or 
where operators are likely to be more 
impacted by new regulations), 3) where 
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current effort is concentrated on a lim- 
ited number of species including the 
regulated species, and 4) where substi- 
tutable species are available for in- 
creased targeting. By understanding the 
assemblage of fish currently targeted 
by party boat operators in each state, it 
is possible to predict the likelihood thai 
other species will become more heavily 
targeted in response to increased regu- 
lation of the primary target species and 
better assess potential economic im- 
pacts. Finally, the overview provided 
should give managers a better idea of 
where to expect opposition to new rules 
and a means by which a negotiated 
settlement can be achieved. 

Because fisheries management deci- 
sions are made in the political arena as 
prescribed by the MFCMA, managers 
have a better chance of protecting and/ 
or rebuilding fish stocks if they recog- 
nize social impacts on constituents like 
party boat operators. First, managers 
must develop more of an appreciation 
for the “politician” fishery management 
style as described by Miller and Gale 
(1986). Second, they need to under- 
stand that a policy, no matter how sci- 
entifically sound, will probably be re- 
jected if not in accord with fundamental 
views heid by the public (Vanderpool’). 
Third, managers require a more exten- 
sive understanding of the organization, 
attitudes and opinions of those likely 
to be impacted by rule making than is 
currently the case. This understanding 
can be obtained by more extensive use 
of personal interviews to assess human 
dimensions of the party boat fishery, 
for example, to the same extent we do 
measurement of catch numbers, bio- 
mass, and length frequencies. Finally, 
human dimensions information needs 
to be used in a pro-active manner to 
anticipate, avoid, and mitigate unac- 
ceptable social impacts. 

Arguably, NMFS has a stake in the 
viability of the party boat fishery for 
social and political purposes. The party 
boat industry needs to survive from a 


‘Vanderpool, J. K. 1987. Social assessment of 
fisheries resources: Policy and institutional frame- 
work in the Great Lakes. Unpubl. pap. pres. at 
the 117th American Fisheries Society Annual 
Meeting, Winston-Salem, N. C., 25 p. 


social equity perspective, namely, an- 
glers wishing to fish offshore should 
have the means to do so regardless of 
economic or class distinctions. With- 
out party boats, many anglers without 
boats would be precluded or con- 
strained from offshore fishing. If this 
occurs, the idea that only wealthy indi- 
viduals fish offshore is perpetuated and 
broad-based public support for NMFS 
and its budget can be undermined. 

There are implications for future re- 
search and extension efforts. First, be- 
fore we can predict party boat fishery 
impacts (i.e., catch, effort, profitabil- 
ity, etc.) associated with alternative 
Management actions, we need to un- 
derstand how anglers will respond. Re- 
search needs to focus on angler catch 
rate elasticities and whether, in light of 
new regulations, they will continue to 
fish for red snapper, for example, or 
substitute other species. We need to 
know the extent to which anglers will 
reduce or quit fishing for a particular 
species and/or substitute alternative 
species. Second, we would hope Sea 
Grant marine extension programs, 
which have heretofore played a minor 
role in providing information and tech- 
nical assistance to this sector in the Gulf 
of Mexico (Ditton et al., 1988; Hol- 
land and Milon, 1989), can help party 
boat operators cope with the uncertain- 
ties they face as a result of Federal 
rule making. In particular, operators 
need assistance in developing new 
products (i.e., fishing experiences that 
target alternate species in demand or 
promote noncatch aspects) and new cli- 
entele for their services. 


Acknowledgments 


This research was supported by the 
Gulf of Mexico Marine Fisheries Ini- 
tiative (MARFIN) administered by the 
National Marine Fisheries Service, 
NOAA. Additional funding support was 
provided by the Texas Agriculture Ex- 
periment Station and the University of 
Florida, Division of Sponsored Re- 
search. We appreciate the review com- 
ments Larry McEachron and Ronald 
L. Schmied provided on an earlier ver- 
sion of this manuscript. We acknowl- 
edge the efforts of our coinvestigators 
John R. Stoll and J. Walter Milon, field 


19 





interviewers, and project support staff, 
and, most importantly, the party boat 
operators who answered our questions. 
This paper could not have been writ- 
ten without the information they pro- 
vided voluntarily. 


Literature Cited 


Browder, J. A., J. C. Davis, and C. B. Austin. 
1978. Study of the structure and economics of 
the recreational paying-passenger fisheries of 
the Florida Gulf Coast and Keys, from 
Pensacola to Key West. U.S. Dep. Commer. 
NOAA, Natl. Mar. Fish. Serv., NMFS Contr. 
03-7-042-35142, 120 p. 

Carls, E. G. 1976. Long Island boat fishermen. 
State Univ. N.Y. and Cornell Univ., Ithaca, 
Sea Grant Rep., 34 p. 

Ditton, R. B., and D. A. Gill. 1988. Developing 
strategies to enhance charter and head boat 
fishing operations in Texas, Louisiana, Mis- 
sissippi and Alabama. U. S. Dep. Commer., 


NOAA, Natl. Mar. Fish Serv., Final Rep. 
NMFS Contr. NA86WC-H-06107, 331 p. 

—, J. R. Stoll, and D. A. Gill. 1988. 
The social structure and economics of the char- 
ter and party boat fishing fleets in Alabama, 
Mississippi, Louisiana and Texas. U.S. Dep. 
Commer., NOAA, Natl. Mar. Fish. Serv., Fi- 
nal Rep. NMFS Contr. 5617000, 323 p. 

Fraser, M. B., J. A. Henderson, and J. F. 
McManus. 1977. Survey of commercial 
sportsfishing boats in the coastal United 
States. Oreg. State Univ. Sea Grant Coll. Pro- 
gram, Sea Grant Rep. ORESU-T-77-009, 
12 p. 

Goodyear, C. P., and P. Phares. 1990. Status of 
red snapper stocks of the Gulf of Mexico re- 
port for 1990. U. S. Dep. Commer., NOAA, 
Natl. Mar. Fish. Serv., Southeast Fish. Sci. 
Cent. Rep. CRD89/90-05, 72 p. 

Holland, S. M., and J. W. Milon. 1989. The struc- 
ture and economics of the charter and party 
boat fishery fleet of the Gulf Coast of Florida. 
U.S. Dep. Commer, NOAA, Natl. Mar. Fish. 
Serv. Final Rep. NMFS Contr. NA87WC-H- 
06141, 278 p. 


McEachron, L. W. 1984. Harvest estimates for 
Texas charter boats (1978-1982). Tex. Parks 
Wildl. Dep., Tech. Ser. Rep. 29, 90 p. 

and G. C. Matlock. 1983. An esti- 
mate of harvest by the Texas charter boat 
fishery. Mar. Fish. Rev. 45(1):11-17. 

Miller, M. L., and R. P. Gale. 1986. Professional 
styles of Federal forest and marine fisheries 
resource managers. N. Am. J. Fish. Manage. 
6(2):141-148. 

and J. Van Maanen. 1983. The emerg- 
ing organization of fisheries in the United 
States. Coast. Zone Manag. J. 10:369-386. 

Prochaska, F. J., and J. D. Cato. 1975. North- 
west Florida Gulf Coast red snapper-grouper 
party boat operators—an economic analysis, 
1974. Fl. Sea Grant Program, Sea Grant Rep. 
SUSF-SG-75-007, 9 p. 

Schmied, R. L. 1975. An exploratory analysis of 
the Texas charter and party boat fishing indus- 
try. Tex. A&M Univ., Coll. Sta. Master prof. 
pap. (unpubl.). 

Woods, S. A. 1977. A business analysis of the party 
boat industry on the Texas gulf coast. Tex. A & 
M Univ., Coll. Sta. Masters thesis (unpubl.). 


Marine Fisheries Review 





The U.S. Gulf of Mexico Charter Boat Industry: 
Activity Centers, Species Targeted, and 
Fisheries Management Opinions 


STEPHEN M. HOLLAND, ROBERT B. DITTON, and DUANE A. GILL 


Introduction 


In managing fish stocks, manage- 
ment agencies need information on the 
various sectors of the recreational fish- 
ing industry. Access to some nearshore 
and offshore fishing resources requires 
the use of a boat. The three major 
means of accessing offshore recre- 
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ABSTRACT—The charter boat industry 
in U.S. Gulf of Mexico provides access to 
offshore fishing opportunities for about 
570,000 passengers per year on 971 boats. 
A 25% random sample of charter boat op- 
erators was interviewed during 1987-88 to 
determine species targeted, percent time 
committed to targeting each species, and 
reactions to existing catch restrictions. 
Three-fourths of the charter boat fleet was 
in Florida, 13% in Texas, 5% in Louisiana, 
4% in Alabama, and 2% in Mississippi. Re- 
sponses were diverse regarding species fo- 
cus within the region. Species of dominant 
importance included groupers, Epinephelus 
sp. and Mycteroperca sp. (Fla.); snapper, 
Lutjanus campechanus (Ala., Fla., Miss., 
and La.); king mackerel, Scomberomorus 
cavalla (Miss., Tex., Ala. and Fla.); spotted 
seatrout, Cynoscion nebulosus (Tex. and 
La.); and red drum, Sciaenops ocellatus 
(Tex. and La). Catch restrictions were gen- 
erally supported with higher levels of op- 
position to restricted high effort fish and/or 
one fish or closed fishery limits. 
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ational fishing involve private boats, 
party (or head) boats, and charter boats. 
Because of the disaggregate nature of 
the marine recreational fishing indus- 
try, understanding the total picture is 
difficult (Dubose and Radonski, 1984). 
Partitioning the industry offers a better 
approach to collecting data required 
by managers in support of decision 
making. 

Recent regulatory notices define a 
charter boat as “ta vessel whose opera- 
tor is licensed by the U.S. Coast Guard 
to carry paying passengers and whose 
passengers fish for a fee” (54 FR 
29564). Most charter boats charge a 
group rate (generally >$300 for 6 pas- 
sengers but sometimes offer a lower 
price for 3 or 4), restrict their carrying 
capacity to 6 passengers plus 2 crew 
members, and operate only when char- 
tered by a person or group. Charter boat 
businesses are found in coastal areas 
adjacent to tourism destinations, major 
urban areas, and commercial fishing 
ports (Fraser et al., 1977). Charter boats 
generally solicit public business for off- 
shore fishing trips. Charter boats oper- 
ating in the Gulf of Mexico average in 
size from 26 feet in Texas to 42 feet in 
Alabama (Ditton et al., 1988; Holland 
and Milon, 1989). Most boats have twin 
engines with horsepower ratings rang- 
ing from 100 to 500. 

Stock assessments reveal that many 
fish populations have declined dramati- 
cally as have numbers and sizes of fish 
caught (Bohnsack, 1989; Goodyear, 
1988; Ralston, 1987; Russ and Alcala, 
1989). Saltwater anglers, including 
those using charter boats, participated 
in a virtually unregulated recreational 


fishery prior to the 1980's (Ditton, et 
al., 1992). The classic tragedy of a com- 
mon property resource (Hardin, 1968; 
Swanson et al., 1978) unfolded with 
dramatic increases in commercial and 
recreational harvest, electronic fish 
finders that enhance fish targeting ca- 
pabilities, and an increasing number of 
anglers (Loomis and Ditton, 1988; 
Snepenger and Ditton, 1985). 

In response, the Gulf of Mexico 
Fishery Management Council, for ex- 
ample, adopted fishery management 
plans (FMP) for reef fish (SO CFR 641), 
mackerels (50 CFR 642), red drum (50 
CFR 653), and Atlantic billfishes (50 
CFR 644) to regulate commercial and 
recreational fisheries including charter 
boat operators and customers. Fishery 
management councils make decisions 
based on their understanding of how 
fishing pressure will be modified and 
how potential regulations will impact 
each fishing sector. FMP’s are required 
to provide “a description of the fishery, 
including, but not limited to, the num- 
ber of vessels involved . . . the species 
of fish involved and their location, the 
costs likely to be incurred in manage- 
ment . . . any recreational interests in 
the fishery . . . [and] areas in which 
fishing was engaged in...” (16 U.S.C. 
1853a). This information was not avail- 
able when some regulations were pro- 
mulgated. 

An example of fisheries management 
actions affecting charter boats is the 
FMP and amer.dments for coastal mi- 
gratory pelagics (50 CFR 642) impact- 
ing king mackerel, Scomberomorus 
cavalla, fishing. Before 1985, there 
were no limits on king mackerel in Fed- 
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eral waters. On 22 Sept. 1985, Gulf 
charter boat operators were restricted 
to a possession limit of 3 king mack- 
erel per person per trip, excluding cap- 
tain and crew or 2 king mackerels per 
person per trip including captain and 
crew, whichever is the greater (50 FR 
34840). On 24 Aug. 1987, all charter 
boat operators targeting king mackerel 
were required to register with the Na- 
tional Marine Fisheries Service 
(NMFS) and obtain a king mackerel 
permit to target and retain this species. 
From 16 Dec. 1987 through 30 June 
1988; 17 Dec. 1988 through 30 June 
1989; 21 May 1990 through 30 June 
1990; and 20 Dec. 1990 to 30 June 
1991, NMFS implemented a zero bag 
limit prohibiting retention as recre- 
ational allocations were achieved. In 
addition, beginning July 1989 (54 FR 
29564), selected charter boats were re- 
quired to maintain daily fishing records 
and submit them weekly. 

Harvest restrictions have the poten- 
tial to impact charter boat businesses 
because of relatively high charter fees 
and their impact on angler expectations 
of catching fish. Charter boat busi- 
nesses have nourished expectation for 
years with advertisements emphasizing 
catch. In a survey of 321 charter boat 
anglers, about half said “to catch a lot 
of fish” was at least a moderately im- 
portant reason for taking their trip (Hol- 
land, 1988). “Wanting to catch a par- 
ticular fish” was another important 
motivation for 64 percent of the anglers. 

Fisheries regulations have been par- 
tially responsible for charter business 
failures (Ditton and Loomis, 1985; 
Ditton and Vize, 1987). Restrictions 
now exist on Spanish mackerel, 
Scomberomorus maculatus; red snap- 
per, Lutjanus campechanus; grouper, 
Epinephelus sp. and Mycteroperca sp.; 
amberjack, Seriola dumerili; cobia, 
Rachycentron canadum; and red drum, 
Sciaenops ocellatus. Also, states have 
enacted regulations to restrict harvest 
in their waters (Gissendanner, 1982; 
Matlock, 1982). Discussions are con- 
tinuing regarding the need for addi- 
tional restrictions and closures to pre- 
vent overfishing and rebuild stocks 
(NMFS, 1990). In the face of prolifer- 
ating fishing regulations in the Gulf, 
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the main responses available to charter 
operators are to quit the charter busi- 
ness, resist current and new fishing 
regulations, and/or target other species. 
However, few offshore species have es- 
caped regulation. 

Managers need to know when and 
where charter boat fishing occurs so 
they can estimate potential economic 
and social impacts of fishery manage- 
ment rules. Charter boats are not 
only an important segment of the ma- 
rine recreational fishing industry but an 
important component of the tour- 
ism economy in some communities 
(Manfredo et al., 1988; Roehl et al., 
1989). Areas such as Islamorada, Pan- 
ama City Beach, Destin, Orange Beach, 
South Padre Island, and Port Aransas 
receive significant direct and indirect 
economic impacts from fishing. Infor- 
mation on the regional distribution and 
numbers of charter boats would en- 
hance understanding of the role of char- 
ter boats in tourism. 

Previous research on charter boats 
has focused primarily on local eco- 
nomic impacts (Bell et al., 1982; 
Prochaska and Morris, 1977; Samples 
et al., 1984; Taylor et al., 1982). Other 
studies have focused primarily on catch 
data from specific areas (Brusher and 
Palko, 1985; Brusher et al., 1984; 
McEachron and Matlock, 1983). There 
have been a series of studies with a 
statewide focus but these are geographi- 
cally and temporally scattered making 
comparisons and conclusions inconsis- 
tent (Ditton et al., 1978; Etzold et al., 
1977; Falk et al., 1983; Lichtkoppler 
et al., 1987; Marshall and Lucy, 1981). 
Browder et al. (1978) published a more 
detailed picture of the charter boat in- 
dustry, but it was limited to the Gulf 
coast of Florida. They studied charter 
boat activity centers, social and eco- 
nomic characteristics of operators, and 
the species targeted by season. This ap- 
proach was partially replicated by 
Ditton et al. (1988) and Holland and 
Milon (1989) to portray charter boat 
characteristics and actions in the U.S. 
Gulf of Mexico. The data presented in 
this paper were taken from these two 
studies. 

In 1985, the Gulf States Marine Fish- 
eries Initiative program (MARFIN) was 


created to enhance the quantity and 
quality of available data on recreational 
and commercial fishing in the Gulf. 
Christmas et al. (1985) noted the fol- 
lowing research needs: 1) “‘it is impera- 
tive to improve the marine recreational 
fisheries data base”; 2) “much of the 
information needed...to access the na- 
ture and impact of recreational fishing 
on these resources does not exist”; 3) 
“This situation is hindering and, in 
some cases, preventing the optimum 
use of the Gulf’s fishing resources”; 4) 
“Accurate information on...recreational 
Charter and Party boats in the Gulf re- 
gion ...does not exist or is not readily 
available even though such informa- 
tion would be a valuable tool for man- 
agement purposes.” 

Because of inadequate knowledge of 
the industry, the importance of total 
economic and resource impacts and the 
need to understand the effect of increas- 
ing fishery management regulations, a 
Gulfwide study of the charter boat in- 
dustry was undertaken in 1986. This 
paper describes the size and distribu- 
tion of the charter fleet in the U.S. Gulf 
of Mexico, species targeted by state, 
estimated fishing pressure, and opera- 
tor opinions on current regulations for 
select species. 


Methods 


Whereas the population of charter 
boats is constantly changing, estimates 
placed the number in the U.S. Gulf at 
between 800 and 1,000. The sampling 
frame was derived from the 1985 and 
1986 charter boat lists maintained by 
the NMFS Southeast Fisheries Center, 
an inventory of charter boats maintained 
by the NMFS Southeast Regional Of- 
fice and Panama City Laboratory, and 
on-site information provided by charter 
operators, NMFS, and project person- 
nel. The final sample frame listed 971 
boats. Charter boats were stratified by 
activity centers and randomly sampled. 
Letters or phone calls were used to con- 
tact operators to explain the intent of 
the survey and encourage participation. 
Sample sizes varied with the boat popu- 
lation in each state ranging from a 25 
percent sample of the 736 charter boats 
in Florida to 66 percent of the 18 char- 
ter boats in Mississippi. 
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A 19-page interview schedule was 
developed to collect information on the 
operator’s background and demograph- 
ics, boat description, species informa- 
tion, operating policy, boat operation, 
business structure, community ties, and 
opinions on current regulations. The in- 
terview schedule was pretested and re- 
visions made as a result of the pretest. 
In this paper, we focus on data con- 
cerning species targeted, percent time 
committed to targeting each species, 
and attitudes toward current catch re- 
strictions on select species. First, for 
each boat sampled, operators were 
given a list of 23 species and asked to 
indicate which were targeted during 
each of the previous 12 months. Sec- 
ond, they were asked “what percent of 
your fishing time was devoted to tar- 
geting each of these species” during 
each of four 3-month periods. Percent 
time targeting selected species for each 
3-month-period was additive to 100%. 
Finally, using a 5-point balanced Likert- 
type scale, operators were asked if they 
supported or opposed current recre- 
ational catch restrictions on six species. 

Charter boat operators in Texas, Mis- 
sissippi, and Alabama were interviewed 
by trained field personnel during May 
through August 1987. Operators in 
Florida were interviewed during Feb- 
ruary through July 1988. Each inter- 
view took 30-40 minutes per boat. In 
some cases, prior-contacted operators 
were unavailable and alternative cap- 
tains were substituted. Interviews were 
completed with 145 of 736 charter 
boats in Florida, 19 of 38 in Alabama, 
10 of 21 in Mississippi, 21 of 48 in 
Louisiana, and 50 of 128 in Texas. The 
overall final sample was 25% of the 
known population of charter boats. 


Results 


Three-fourths of the charter boats 
were located in Florida, 13% in Texas, 
and 11% in the northern Gulf states 
(Table 1; Fig. 1). Major activity cen- 
ters in Florida were Key West, 
Islamorada, Naples, Ft. Myers Beach, 
Boca Grande, Clearwater, Panama City/ 
Panama City Beach, Destin, and 
Pensacola. The three highest concen- 
trations of charter boats were Destin, 
the Panama City/Panama City Beach 
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Table 1.—Distribution of population of charter boats in 
the U.S. Gulf of Mexico by state and area. 





Population 





State and area No. Percent 





Texas 
1. Port Isabel-Port Aransas 90 
2. Rockport-Port Arthur 38 


Subtotal 128 


Northern Gulf states 
3. Louisiana 
4. Mississippi 
5. Alabama 


Florida 
6. Panhandle 
7. West Peninsula 332 
8. Keys 


Subtotal 736 75.8 


Grand total 971 100.0 





area, and Islamorada. Major activity 
centers in the other four states included 
Orange Beach (Alabama), Grand Isle- 


Chauvin-Cocodrie-Houma (Louisiana), 
Port Aransas (Texas), and South Padre 
Island-Port Isabel (Texas). 

By extrapolation, we estimated that 
charter boats made 142,000 trips/year 
and carried about 568,000 passengers 
during the previous 12 months. State 
extrapolations estimated 118,202 trips 
and 472,897 passengers for Florida; 
12,813 trips and 51,252 passengers for 
Texas; 5,011 trips and 20,045 passen- 
gers for Louisiana; 3,975 trips and 
15,900 passengers for Alabama; and 
1,924 trips and 7,695 passengers for 
Louisiana. The mean number of trips 
per year was fairly consistent ranging 
from 93 in Mississippi to 128 in Florida 
with a weighted Gulfwide mean of 122 
charter trips per year. Gulfwide, 63% 
of the trips were full-day trips and 33% 
of the passengers went between April 
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Figure 1.—Regional distribution of charter boats in the U.S. Gulf of Mexico. 





and June, the heaviest season. A full 
83% of the passengers utilized boats 
docked in Florida. Assuming 90% of 
the passengers fished for 5 hours of 
fishing/full day trip and 2.5 hours/half 
day trip, an estimated total of 2,085,000 
hours of fishing was attributable to 
511,000 anglers on charter boats 
annually. 

The degree of species dependency 
varied across the region (Table 2). Most 
notable is the contrast between charter 
boats in Texas, Louisiana, and Alabama 
where 79%, 63%, and 47% of the boats, 
respectively, targeted <4 species, com- 
pared with Mississippi and Florida 
boats where 0 and 9%, respectively, tar- 
geted <4 species. In Mississippi, 50% 
of the boats targeted 28 species, while 
56% targeted 28 species in Florida. 

The species targeted by most (>500) 
boats include king mackerel, snapper, 
groupers, dolphin, Coryphaena 


hippurus; shark, Carcharhinus sp., and 
cobia (Table 3). Species sought by >350 
but <500 boats included spanish mack- 
erel; wahoo, Acanthocybium solanderi; 
sailfish, /stiophorus platypterus; blue 
marlin, Makaira nigricans; great bar- 


racuda, Sphyraena barracuda; blackfin 
tuna, Thunnus atlanticus; and white 
marlin, Tetrapterus albidus. Spotted 
seatrout, Cynoscion nebulosus, and red 
drum were relatively important to char- 
ter boat operators in Texas and Louisi- 
ana but only targeted by about 15 per- 
cent of the operators in Florida. Species 
targeted by most Florida operators in- 
cluded grouper, king mackerel, snap- 
per, amberjack, dolphin, bonito, Sarda 


Table 3.—Number of charter boats operating from 
Texas, Louisiana, Mississippi, Alabama (1986-87), 
Florida (1987-88), and the U.S. Gulf of Mexico by spe- 
cies targeted. 





Number of charter boats 





La. Miss. Ala. Fla. 
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Species 





Amberjack 
Barracuda 
Blackfin tuna 
Blue marlin 
Bluefin tuna 
Bluefish 
Bonito 

Cobia 

Dolphin 
Ficunder 
Grouper 

King mackerel 
Ladyfish 

Red drum 
Sailfish 

Shark 
Snapper 
Spanish mackerel 
Spotted seatrout 
Swordfish 
Wahoo 

White martin 
Yellowfin tuna 
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sarda; and shark. Since operators tar- 
geted several species, columns in Table 
3 are not additive and hence percents 
would be meaningless. 

Estimates of mean percent time spent 
targeting each species by charter op- 
erators quantified the degree of vari- 
ability across the region (Table 4). Each 
state has a few species that dominate 
targeting time such as spotted seatrout 
in Texas and Louisiana with red drum 
and snapper also strong; king and 
spanish mackerel in Mississippi; snap- 
per and king mackerel in Alabama; and 
grouper, snapper, dolphin, and king 
mackerel in Florida. The table lists ag- 


Table 2.—Distribution of number of species targeted by the number of charter boats in the U.S. Gulf 


of Mexico during a 1-year period by state. 





No. of Tex. La. Miss. 


Ala. Fla. U.S. Gulf 
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Totals 130' 100.0 100.0 


30.0 


100.0 


5.5 
406 55.1 421 


736 100.0 972 
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‘Because No.'s are extrapolated, there is some rounding error which accounts for slight deviations from 


state total No. reported in other tables. 


gregate means for each state’s sample 
of boats, and consequently reported av- 
erages may not reflect the individual 
actions of any one boat. Another indi- 
cation of the extent of targeting diver- 
sity is the number of species receiving 
22 percent of mean targeting time/state. 
Texas and Louisiana have 5 species that 
meet this criteria, Alabama, 8; Missis- 
sippi, 13; and Florida, 15. 

An estimate of effort units by the 
population of charter boats revealed the 
Florida fleet dominated with 84% over- 
all (Table 5). Species with the highest 
overall effort were (in descending or- 
der): Grouper, snapper, king mackerel, 
dolphin, amberjack, and spotted 
seatrout. These 6 species accounted for 
most (68%) of the estimated effort. 
Grouper, snapper, and amberjack re- 
ceived most of the effort in the Pan- 
handle and Peninsula sections of 
Florida, king mackerel in the Panhandle 
and Keys of Florida, dolphin in the 
Florida Keys (and relatively little in 
the rest of the state), and spotted 
seatrout and red drum in Texas and 
Louisiana. Snapper was the dominant 
species in Alabama, and king mack- 
erel, Spanish mackerel, and snapper re- 
ceived most of the effort by Missis- 
sippi operators. 

As a final indication of orientation 
toward selected species, operators were 
asked to express opposition or support 
for current catch restrictions. At the 
time of the data collection, the follow- 
ing restrictions (Federal EEZ limits un- 
less otherwise noted) were in place rela- 
tive to charter fishing operations: King 
mackerel, three fish bag limit exclud- 
ing captain and crew; Spanish mack- 
erel, 12-inch fork length minimum size 
and four-fish bag limit; red snapper, 12- 
inch fork length minimum size limit 
with a five undersize fish tolerance and 
various state size and bag limits; co- 
bia, 33-inch fork length minimum size; 
red drum, a one-fish EEZ bag limit ex- 
isted which was reduced to zero on | 
Jan. 1988 and, at the state level, vari- 
ous size limits, bag limits, and closed 
seasons existed; spotted seatrout, no 
EEZ limits existed but various size and 
bag limits were operable at the state 
levels; bluefin tuna, annual retention of 
one bluefin greater than 77 inches fork 
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Table 4.—Estimated mean percent time targeting selected species by charter boat operators in 


Texas, Louisiana, Mississippi, Alabama and Florida. 





Texas 


(n=48) (n=21) 


Louisiana 


Mississippi Alabama 
(n=9) (n=21) 


Florida 
(n=128) 








Species x E. S.E. 


S.E. S.E. 





Amberjack 
Barracuda 
Blackfin tuna 
Blue marlin 
Bluefin tuna 
Bluefish 
Bonito 

Cobia 

Dolphin 
Flounder 
Grouper 

King mackerel 
Ladyfish 

Red drum 
Sailfish 

Shark 
Snapper 
Spanish mackerel 
Spotted seatrout 
Swordfish 
Wahoo 

White marlin 
Yellowfin tuna 


2.1 : 0.9 
0.2 ‘ 0.7 





length with no limits on smaller fish. 
The majority of operators supported 
fishery regulations except in the case 
of closures or one-fish limits. There was 
60% support for catch restrictions over- 
all with a 78% support level for cobia 
minimum size limits (Table 6). There 


were greater levels of support in Mis- 
sissippi and Alabama for all 6 species. 


Most opposition was in Texas and Ala- 
bama for red snapper minimum size 
and possession limits, Louisiana for the 
red drum one-fish limit, and Florida for 
king and Spanish mackerel and red 
drum regulations. The relatively high 
opposition to king and Spanish mack- 
erel restrictions in Florida was prob- 
ably a reaction to the closure of the 


Table 5.—Estimated effort units for species targeted by charter boats by state and region. 





Texas Louisiana 


Mississippi 


Alabama Florida U.S. Gulf 





Zz 
i) 


Species No. 


No. No. No. 





Amberjack 2 
Barracuda 2 
Blackfin tuna 1 
Blue marlin 3 
Bluefin tuna 1 
Bluefish 0 
‘3 
4 
8 
0 
8 


A 


Bonito 
Cobia 
Dolphin 
Flounder 
Grouper 1 
King 

mackerel 531 
Ladyfish 0 
Red drum 1,003 
Sailfish 7 
Shark 5 
Snapper 249 
Spanish 

mackerel <1 : 0 
Spotted 

seatrout 2,126 1,344 
Swordfish <1 0 
Wahoo 3 ; 0 
White marlin 8 ; 0 
Yellowfin tuna 1 0 


—-~W 
oo-QMO-+00N0MW 


> 
of 


Total 3,999 2,234 


82 4 4,150 4,243 
<1 . 1,224 E 1,229 
1 k 767 ! 771 
1,086 ; 1,100 

17 k 21 

224 : 255 

1,828 1,859 

1,420 1,522 

4,990 5,041 

125 . 126 

9,313 9,424 


5,552 6,588 
134 ; 141 
154 . 1,717 

2,679 2,694 

2,694 2,742 

6,856 8,969 

1,610 1,770 
257 3,757 6.7 

35 . 40 0.1 

1,069 ; 1,075 1.9 

862 878 1.5 
167 0.3 


100.0 47,208 100.0 56,129 100.0 





‘Effort units were calculated by multiplying the population of charter boats in each state (Table 1) by the mean percent 
time targeted for each species by the sample of charter boat captains in each state (Table 4). 
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recreational fishery for these two spe- 
cies between 16 Dec. 1987 and 30 June 
1988 when the recreational allocation 
had been reached. Because of migra- 
tory pattern for these species, this clo- 
sure affected Florida operators more 
than those in other States. Red drum 
opposition also reflected a total closure 
in effect for several months as well as 
the one-fish bag limit for Louisiana 
anglers. 


Discussion 


It appears there has been overall 
evenhandedness in controlling harvest 
throughout the U.S Gulf of Mexico. 
However, red drum limits have had a 
greater impact on Mississippi, Louisi- 
ana, and Texas operators, and mack- 
erel closures have more seriously af- 
fected some Florida operators. Florida 
charter boats target the widest variety 
of species (50% of Florida operators 
fish for 212 species) with 77% of the 
effort focused on 7 species. These op- 
erators have more flexibility than those 
in other areas in targeting substitutes 
for restricted species. The Alabama and 
Mississippi charter boat operators are 
less varied. Notably, 79% of Alabama 
operators and 50% of Mississippi op- 
erators target <7 species. More specifi- 
cally, 86% of the Alabama effort fo- 
cused on two species, and 75% of the 
Mississippi effort focused on five spe- 
cies. In the western Gulf (Louisiana and 
Texas), targeting is concentrated with 
63% of Louisiana operators and 79% 
of Texas operators targeting <3 species 
with 95% of Louisiana effort and 91% 
of Texas effort focused on three spe- 
cies. The inability of operators in some 
regions to substitute alternative species 
could lead to increased business 
failures. 

In designing an allocation scheme, 
FMP’s should consider factors such as 
economic and social consequences and 
dependence on the fishery by present 
participants and coastal communities 
(50 CFR 602.14 sect. c, iv). The 
Magnuson Fishery Conservation and 
Management Act of 1976 (16 USC 
1801-1882), section 1851a4 states 
“Conservation and management mea- 
sures shall not discriminate between 
residents of different states. If... 





Table 6.—Percent of charter boat operators supporting or opposing catch restric- 
tions for selected species in the U.S. Gulf of Mexico by state. 





Texas La. 
(n=49) (n=19) 


Miss. 
(n=9) 


Florida 
(n=132) 


U.S. Gulf 
(n=228) 


Alabama 
(n=19) 





Species %S' %O? %S %O %S 


YO %S %*O %*S %*O %*S %O 





Bluefin 


tuna NA® NA NA 


Cobia 67 7 66 78 
King 

mackerel 11 74 89 
Red drum 8 75 

Red 

snapper 49 18 58 88 
Spanish 

mackerel 68 | 53 75 
Spotted 

seatrout 79 14 75 100 


NA 50 11 
11 0 70 14 


11 5 47 47 
11 47 25 


0 61 14 
13 5 31 


0) 





'%S = Percent of operators supporting restrictions. 
2%O = Percent of operators opposing restrictions. 


5NA = Not asked. 


“Residual percents are captains who were neutral. 


necessary ... allocation shall be fair 
and equitable to all such fishermen. . . 
and carried out in such a manner that 
no particular individual, corporation or 
other entity acquires an excessive share 
of such privileges.” Section 1851a6 
goes on to say: “Conservation and man- 
agement measures shall take into ac- 
count and allow for variations among, 
and contingencies in, fisheries, fishing 
resources, and catches.” The data re- 
ported in this study establish a perspec- 
tive from which decisions on these is- 
sues can begin to be made. 

Each species-specific catch restric- 
tion will likely have differential impacts 
due to regional differences in species 
preference or dependence. Snapper 
dominates targeting in Alabama; king 
mackerel, Spanish mackerel, and snap- 
per are the focus in Mississippi; spot- 
ted seatrout, red drum, and snapper are 
the primary targets in Louisiana, and 
spotted seatrout, red drum, and king 
mackerel are the dominant species in 
Texas. This information can be used to 
understand why opposition to existing 
and proposed management actions var- 
ies from one area to another. 

Although the scope of charter fishing 
in the Gulf of Mexico is substantial 
(particularly in Florida), it is second- 
ary to private boats. Estimates for the 
five Gulf states indicate that 44% of 
saltwater anglers fished from private 
boats and 23% from charter/party boats 
(USFWS, 1988, 1989). The National 
Marine Fisheries Service (NMFS, 
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1986) Marine Recreational Fishery Sta- 
tistics Survey estimated the proportion 
of all trips in the U.S. Gulf of Mexico 
by private boats was 48% and 7% for 
charter/party boats. About 68% of the 
total number of fish caught was taken 
by anglers in private boats. Regulatory 
measures may be more effective with 
private boat owners since they account 
for a larger proportion of harvest. Also, 
private boat owners have greater lati- 
tude in coping with new regulations 
and their impacts than charter boat op- 
erators. Private boat operators do not 
have to “justify” a $400 fee with a size- 
able catch, nor do they need to earn a 
living through fishing. 

The economic benefits to charter op- 
erators and community businesses (ho- 
tels, restaurants, gas stations, bait shops, 
ice distributors, etc.) are substantial. By 
extrapolating expenditures per angler 
from a survey of 315 charter boat cus- 
tomers (Holland, 1988), we estimated 
$146 million in total direct expendi- 
tures by charter boat anglers in the U.S. 
Gulf of Mexico. Hiring a charter boat 
for a day of deep-sea fishing offers a 
desired vacation option, especially for 
inland residents. For most anglers, char- 
ter/party boat fishing is their only op- 
portunity to experience offshore fishing 
or to access certain offshore gamefish. 
Although most highly developed in 
Florida, deep-sea fishing promotion is 
being increasingly developed as a tour- 
ist attraction in other Gulf states. 

This paper provides baseline infor- 


mation on the current distribution of 
charter businesses in the U.S. Gulf of 
Mexico and their species targeting fo- 
cus. The level of support for fishing 
regulations reported by operators indi- 
cates they understand the threatened 
condition of the resource. Further, they 
appear willing to support and abide by 
regulations, but report higher opposi- 
tion to species closures and one or two 
fish bag limits for high-focus species. 
However, given the dynamics of stock 
deterioration and recovery, changes are 
likely in the charter boat industry. This 
study should be replicated over time to 
provide trend information regarding tar- 
get species, effort, and attitudes regard- 
ing current and proposed regulations. 
This could provide a source of empiri- 
cal information on how charter fishing 
businesses and anglers are likely to re- 
act to changing fisheries regulations in 
different areas of the Gulf. However, 
these data do not allow us to quantita- 
tively predict the economic impact that 
proposed or existing regulations will 
have or are having on charter busi- 
nesses and coastal economies. To de- 
termine this, we need a more definitive 
understanding of angler catch rate elas- 
ticities for species or species com- 
plexes. We need to know more about 
angler willingness and ability to sub- 
stitute other species as targets. Under- 
standing variations in angler satisfac- 
tion levels with reduced retention of 
targeted species must also be improved. 
These topics deserve priority in future 
research initiatives. 
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